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LEGEND

CONFIGURATION

1 - E43Tz7C2Lz8S611B8

11 - E43Tz7C2Lz8S6R511B 8

2 - C2L28S 2

21 - C2L28S2R 5

22 - CzLz8Sz+t r

23 - C2Lz8S2R5+t r

30 - C2L28

31 - C2L28+trl 5

32 - C 2

a = Angle of Attack _Deg

= Angle of Roll _Deg

= Angle of Yaw _-Deg

Re/in. x 10 -6 = Reynold Number Per Inch
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PLOTS

A) - Model Heat Transfer Data Q vs s/r

B) - Model Heat Transfer Data H*/H* vs s/r
O

C) - Model Heat Transfer Data Q vs s*/r, H*/H* vs s':_/r
O

D) - Strake Heat Transfer Data Q vs s*/r, H,:c/H,: _ vs s*/r
O

A-3(b)
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• HEAT TRANSFER •ES•

APL'ILLO

A E O C TUNNEL C

CC4,4FIGU_A•IC_N $ MACH NCJ. tO.fl4

GROUP NO. tfl

TOTAL PRESSURE 2_5.7 PSTA

REYNC_.DS NUMEER PER INCH 0._2_3 X tO G

H 0.fl4333 LB/_T x SEC
0

TOTAL TLr!wPERATU_E 1G45.00 DEGREES RANK INE

ANGLE Cir ATTACK fl.fl DEGREES

PHI SYMBOL

t$fl.fl 1

22S .fl 2:

2S5 .fl 4

2Tfl.fl S

225 .fl 2

50.0000
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Q
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C

-I10. -II. . I. - F. - ¢1. - S. -4.

A-6

-5. -!.

SID 63-I135

* I.
0.0100

O

/'_/'_ | I il" I I"t, r m I ---

q_TVIll II./I,..11 I irtl,.



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

-1

NEAT TRANSFER TE_T

iPOl_Lt9

A E _ C TUNNEL C

pHI

CONFI GURAT|ON _ MACH N_. lfl.fl4 _.

GROJP NO. t0 tS.q
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t<I[AT TR&NSF[_ TE_sT

AIm<"_.LO

A _ 0 C TUNNEL C
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G4IOUP NO. lfl
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I-ClEAT TlltANejlrlEli TIE_T

A P,':_.LO

A [ D C TUNNIEL C

PNT SYI40L pNI SVNSOL
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t'41[AT T_AN,i;IrEII TIEIjT

AP'_LLO

A IE D C TUNNEL ¢

pM| _ YM_,",(

C_NF"IGU_ATIL*_I l WACH N_. lfl.rl4 $ .fl %

GR,_gF' I,_. tel 2.fl 2

T_TAL PRESSU ltlE _t5.7 PSTA 3.fl 3

RIEyI,,u_LOS NUklI_EI_ PIER INCt'I rl.f12_3 X tfl $ 4.r) 4

11l
_.fl43_3 Lg/iFT 1( _IEC

T_TAL TEMpElt&TURE te4S._ OEOlt[ES RANKTNE

ANGLE t_F ATTACK _.*') DEGREES

0.10000

0.01000

O.S O.0 O.? O.S O.t 1.0 1.1 1.1 l.l

A-11

SID 63-i 135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION

le_w

t .0000

T

L!

/

F"

T

q

f

O.t_O0

. I). . II, * ?. - I,

A-1Z

O

r-

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTE_IS DIVISION

alm_,

4. 9. II. ?. II. t). 1@.

q,,;t

A-13

SID 63-I135



NORTH AMERICAN AVIATION, INC.

Ili" ........... '
ir--_,/lll II_LII I IrtL

SPACE and INFORMATION SYSTEMS DIVISION

l'¢_&T TllAIqiJ.FEIt TEST
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NORTH AMERICAN AVIATION, INC.

^ ^ il' I Pa Ir_ I'll I'rl AI

_VIII I IbJ Ik_i _ r-GG-aIJ_t

SPACE and INFORMATION SYSTEMS DIVISION

CC4MIr|GuIIAT|C_I t MACH NO. 1fl._14

I-EAT TltAN2,1rEII TE_ T GlltOUP NO. 1_

TOTAL PIQESSUIIE 211.r'J PS|A

AIW,t'_LLO IIIEYN("tD_, NU_Elt PEIIl |NCt-I fl._12tlfl X 1-rl6

HOWl 0.l_14333 LB/ii_T X SEC

A E D C TUNNEL C TOTAL TENPE_ATUIIE 1657.2fl OEGWEE_, RANK|NE

ANGLE OF" ATTACK 10.1 DEGREES
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NORTH AMERICAN AVIATION, INC.

I-ItEAT TltAN.I, FIEIII TIEST

APOLLO

A. IE 0 C TUNI_:L C

IQ,DOOO

SPACE and INFORMATION SYSTEMS DIVISION

pM ! Sv_cGob

C_|Gt_AT|CVN t MACH NO. lfl.fl4 .rl. t

GI_p NO. t2 lS, r) 2

T_TAL P_E$$U¢_[ _tt.fl p$IA 3fl._ 5

RI_YNC4_OS NUi4BER PI[I_ YNCH fl.fl2$.fl X lfl G ;_77.5 4

t'lO4c rj.r'J4333 LB/_T X SI[C
TOTAL TE_NPERATUIq[ tG37.2fl 0trGl_lrEs RANKTN[

ANGL[ OF ATTACK 1-r1.10EGREES

PHI SYI48Cq.

28S._ S

Stir1.0 $

3t5.0 7

$3S ._ 8

tD.OOOO

Q

! .QOQQ
B
T

U
/

Q

F

T

S
£
C

O.IOOO

-]

0.0100
O 1. 2. $, 4. S. e. 7. I. $.

*,/m

A-25

SID 63-i135



NORTH AMERICAN AVIATION. INC. SPACE and INFORMATION SYSTEMS DIVISION

NEAT TmAN_FEm TE,T
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NORTH AMERICAN AVIATION, INC. SPACE and INFORr_IATION SYSTE_iS DIVISION

t,4EAT TIQAN%IrEW TE_T

i IJ:<T4_L ('_

A E O C TUNNEL C

pH! S YMB(",I. PHI S YM6_',I.

CC4M_'TGUI_&T|.,'_N '1. MACH Nr_. 1_.r14 ft. l 2RaJ.r_ S

GmOUP NC',. 12 15. r) 2 $flrl.fl 6

TOTAL ORE_$URIE 21Ll.q P_|A 3¢_.¢_ 3 _l_.tl 7

I_IEYNCL9S NUI4_ER I_EI_ TNC t'l r'I.PI2Ar_ X '1.r16 277.5 4 55_ ¢1 A

H II, r_._4333 LB/_T X _EC
r_

TC'T&L TEMPLrWATU RE *,G'57.2_ OIEGl_l[IE_ I_ANK|NE

ANGLE ,"F" ATTACK q. rl.l DEGREE_,
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

I'qEAT TRANSIt[It TEST

A IE O C TUNNEL C

tll,

CONirTGUltAT|L'_I 1. NACM I_'__. '1¢1.fl4

TOTAL PRIEeJ_,UIIIE _11._1 PSIA

PI['_'NL",LOS NU_4_ER PER I_H r.fl2tfl x tri G

NO$ (1.r14333 LB/_T x ejIEC
TOTAL TEMPERATURE 1637.2fl OIEGRIEE_ RANKINE

ANGLE OIr ATTACK 1(1.1 0EGREES

t.rl t
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4.fl 4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_lllFll _ II

t,U

I'IIE&T TmAN%VE_ TEC3T

APOLLO

& E l) C TU_EL C

PM! SY_OL

CC$,IF'IGU_AT|L'_ I 14ACM No',. IrI."14 1.q 1

GlltOUP NO. 12 2.fl

TOTAL P#ESSUI_[ 211.-q PSIA 3.ri _J

IiiE_NOLOS Ni._[i_ PIER TNC_ -q.q2_fl X tfl 6 4.ri 4

i'iO* n.r14_S_ LSI_T X SIEC

TOTAL TIEklPIEIIATUIi_IE 1637.2 rl DEG;iEIES I_ANK|NIE

ANGLE Elf ATTACK Ifl. I DIEG_EIES

D. tO000

0.011000
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0"001000 4 0.9 O.S 0.7 O.O 0.9 1.0 1.1 t.I
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NORTH AMERICAN AVIATION, INC.

li_i i_i il I p I ft i" "Jill

--vvwww l_mww wll_

SPACE and INFORMATION SYSTEMS DIVISION

HEAT T_iNAF[m T[37

A E _ C TUNNEL C

C_NIr|GUlIAT|_r_l t MACM N(__. t_._4

T,_TAL PmESsult[ _t3.2 P_|A

mEVNOL03 NUNBEm OEm INC_ fl._2_1 x 1_ 6

HO* fl.f14335 LB/_T _ 3EC

T_TAL TEilPEIATU_[ 1642.S_ DEG_EE_ RANK|NE

ANGLE (_" ATTACK 15._ OEG_EE_

PHI SYM_C_L

t _lfl.fl !

225. rl 2

24fl.¢1 3

255.rl 4

27fl. q 5

225 .¢1 2
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NORTH AMERICAN AVIATION, INC.

SPACE and INFOR_IATION SYSTEI%IS DIVISION

b_

i-EAT TRAN.I_FER TEIJT

AI_LLO

A E O C TUNNIEL C

P_! ¢JY_t,iG_L PM! e;vi_P,t

CoN¢rTGU_ATIL",N t MACM N_. 1.3.r14 ft. ! _S..3 5

GRL'_IUP N_. 13 IS.*3 2 3.3.3 • fl 6

TOTAL PIIEssultE 2|_._ PSIA 3_..3 3 $t§..3 •

REVNOLO$ NUI, QER PER INCH fl.*3_nt X 1'36 _77.5 4 $35..3 *_

HO* .3..343_J3 L_/_T X f)EC

T-_TAL TEMPERATURE 1642.$.3 DEGmEES RANKINE
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI_IS DIVISION

I-iEAT TIIAN_;IrI._II TEi_T

A IE 0 C TUNNEL C

COI_'|GOItATION ! MACH NO_. l_.r14

¢.IOUP NO. 13

TOTAL PI_EsSURI[ _|_.2 PSTA

t_VN__flS NUt,_tm PER I_W -¢l.fl2$t X lr) G

HOil fl.r_1333 L6/I_T X slEC

TE'TAL TIENPIEIIATUNIE t64_.Sfl OIEGIIIEES IIANK|NIE
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

I'qEAT TltANIJVElt TEST

A_.LO

A [ 0 C TUNNiEL C

PHI _YhiGOL pl.l! $ VliCG_'_.

CONFTGtI_ATIL'_I t MACI_ NO_. lfl.r_4 ft. t 25S,q S

G_OOP N_, 1_ 15.fl 2 3r1.¢1..rl $

TOTAL P_ESSURE _t$._ PSIA 3rl.fl 3 315..rl 7

RI[YNOI.Ds NUlU_ER PElt |IMCH _.r12_ t X lfl 6 277.5 4 335.fl

HOt rl-f14333 LE/_T X SEC

TL_TAL TEI_OEltATUR[ lG42.Sfl OEGRIEEe) RANK;NE

ANGLE _ ATTACK 15..fl OEGltEES

t ,OQOO0
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NORTH AMERICAN AVIATION, INC.

111" "- "nl_ _ ,,qPl a |

vvlwl IIJll--I1 I If1 L-

SPACE and INFORMATION SYSTEMS DIVISION

a E D C TUNNEL (
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEMS I)I_.'I_ION
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NORTH AMERICAN AVIATION, INC.

j,_i_p L i i.-, ,_ PJ i-m • ,_

•_Jlll llJl=.l_l I I/'lIL

X

SPACE and INFORMATION SYSTEI_[S DIVISION

MEAT TNANSlrE.R TEE.ST

AF_LC

A E D C TUNNEL C

pMi S v NS,+-_.
CONir[GuIqAT_NN I WACM NC. ° ICJ._O

GI_ CXJ IP Nk._. %5 Z_5.b Z

TOTAL F_E.$$U_E. 4_'4.3 FSIA
240 ._ 3

NEYkKX.C)s NUWBE_ PEk INCM _.CJSt_3 X IO 15 255.O 4

M_ _ 0.0_277 _B/_T X SEC 275.O 5

TOTAL. TEWpE_ATUKE. t?3_.Tt_ DEGrEE's _AN_,INE 225.0 2

ANGLE. _ ATTACr, b.b CE.G_EE$
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NORTh' _.;.,.-RICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

r, EAT TRANSFEN TEST

A FL",t_ L O

A E r' C TUNNEL C

pN ! S Y MBOL

CONFIGUMATION 1 M&C_4 I_. 10.lt_ O. I

Gi_ (JU F NO. 15 15.0 Z

TL"_TAL Pi_ESSUHE 474°3 F$la ._0.13 5

NEYN_"_LDS NUNBE_ PE_ [NCM 0.0565 _ 106 277.5 4

MC_* 0.0_,277 LB/_T X SEC

TOTAL TENPEt_ATUKE 1730.70 DEGNEES I_AN_.INE

ANGLE L_ ATTAC_ 0.O DEGI_EES

P_| SYNBCL

285,G 5

315.0 7
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NORTH AMERICAN AVIATION, INC

Aft i I Iml I'_ IPI I'lPI A I _

--_--r _'vlll ILII--II I ll,--_.,.

X

SPACE and INFORMATION SYSTEMS DIVISION

HEAT T_ANSFER TEST

APEX.L@

A E 0 C TUNNEL C

Pt_l SYMB¢_

CONF|GU_ATiON t IIACH NO. IO.IO 180.0 !

r._oup NO. tS 225.0 2

TOTAL PREssuRE 474,3 PSIA 240.O S

REYNOLOs NUNB[R PER INCH O.O563 x 106 255.0 4

HO• O.OG277 LB/_T X SEE 270.O

TOTAL TENPERATU_E 1730.70 DEGREES RANK|N| 225.0 2
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

|oU

_EAT T_ANsFER TEST

AP_.'v_L0

A [ D C TUNNEL C

Well SYMBOL.

¢OklF'|GU_ATIOM 1 MACH NO. t0.10 O. 1

_OUP NO. 19 IS.G Z

TOTAL PRESSURE 4?4.3 PSIA 30.0 5

R[Y_i_.O& NUMI_ER P(a INCH OoOSG3 K tO G 277.5 d

MOS 0.0G277 LB/_T X SEC

TOTAL TEMP[RATUIiE 1730.?00[GREES RANK|N£

ANGLE _ ATTACK O._ 0[C,_E£S

TI, IIs G_AP_'I I_EP_ESENTS CC, NFIGUNATIC, N NUMOEN I, GHC_P NUMBE_ 15, a,l[Cl'lc_ N_ISEA -_
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

MEAT T_ANSFEA TEST

AP_'_.LO

• ( 0 C TUNNEL C

pM[ SYNB_

CONFiGUHAT|ON $ MACM N_. $0.$0 1.0 I WIN_WA_C SI_A_[ _AIA

C,_OUP NO. 15 2._ 2

TOTAL PRESSURE 474.3 PS|A 3.0 3

REYICt"_D$ NUMBEk PER |NCM 0.0_63 X 106 4.0 4 timpani' _I_,l _:_

MOI 0.06277 LB/_T X $EC

TOTAL TEMPERATI._[ 1730.70 DEGREES RAN_INE
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NC_RTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

x

I"qEAT TI_AN:_FE I_l TEST

A FL_. L

A E D C TUNNEL C

C_'_NF|GU_AT|L-_N 1 NACN N_C,. 10.10

C_L-_UP NE,. t5

T_TAL PRESSURE 4?4.3 Fsik

_[YN_.'kI.DSNUNBE_ PER [N(M 0.05_3 X 106

H O 0._62T7 LB/_T X SE(

T_TAL TENFEHATUNE tZ30.TQ DEGREES _ANKIN(
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P_l $YM_C_

1.0 1

3.0 3

4.0 4

14

ill

/

O

ql

ll.I
III

III!
III
Iii
Ili
!I1
Iii

o.toooo I I

III
I!1
III
Iii
II!
III
I11

O.OtO00 1

I11
III
III
III
III
III
III
III

O'OOI O0 O J

TI'_|$ G_,&pl,',l _EPI_ESENT$ C,.."_IFIGuHATLL-'_I NUNBE_

I II
i

I

_ . =p- - -!

1, GKC,UF NUNBEK 15, SECTIC_ NUNBEI_ -Ia

I I
1 I

J

0.9 O.e 0.7 O.e O.I |.0

!1
il
11

'11
11

'1

'I
I I i I I I
I I I I I I
II I I II
II I III
II I I I
II I I I
III111

III
I I I I I

I I I I I
111 I]
IIIIIJ
I111 I
I111 1
IIIII
111 1'
II

I,t I,!

41_3il- (..J7 [

49I O_t.

I I I I

I I I J
llll
IIIii
II l
i I
I 1

!1 i

t.|

A-41

SID 63-1135



NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

_FAT I_AN_FE_ TFSi

•Fk_LC

• E C C |UNN[L (

pHI SYNBC_

CC.NFIGuMATIC,N 1 I,,IACl'_ NC,. ICJ.Li9 le_C).(J 1

GI._OUP I_. 1_) _25 .0 2

TC'TAL PMESSUK[ 45v.2 PSI• 240.0 3

_EYN("t. 0_) NUMBE_N PE'_ INCH U.L_S47 X 1C )6 255.1._ 4

_..* t?.L'_$_?7 LB/_T X SEC 270.0 5

TC'TAL TENPEkATURE t729.tG OEGRE'Es MANKINE 225.0 2

ANGLE ,..'_ ATTACK Ci.I3 DIEGI_E'Es
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYBTEI%IS DIVISION
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nEAT TNANSFER TEST

Af:_.",L.L_

A E D C TUNNEL C

pH| SYNBC_ phi SYMBE_

CCNF|GU_ATION 1 NACH _E',. tO._9 0. 1 2_5._ S

C_OUP NO. 19 15.O 2 300.0 6

TOTAL P_ESSUNE 459.2 PS|A 30.0 3 315.0 7

_¥N_OS NUMG[R p[R INCH _.0_47 _ 10 G 277.5 4 335._ 8

MO_ 0.0_277 LBI_T X SEC

TOTAL TEMpERATUI_E 172g.10 DEGREES _ANKINE

ANGLE OF ATTACK 0.0 DECREES
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEI_IS DIVISION

MEAT TRANSFE_ TEST

&P_"_..LO

A E C C TUNNEL C

pMI SYMeC_

C,"_F|GU_AT|C,N t MACM NC,. IQ.b_ tbb.CJ 1

G_OUP I_. 1_ _25.CJ 2

T_[AL PNESSuNE 45_.2 FSIA 240.0 3

NEYI_K.'II.DS NUMBE_ PE_ INCH 0.0547 x I0 _ 255._ 4

LB/_ SEC_0 _.0_277 ! X 27_.b 5

T_TAL TEMPErATUrE 17_g.10 DEGREES RAN_|NE 225.CJ 2

ANGLE C_ ATTAC_ _.CJ CEG_EES

1_|$ GlqcAF_ _.EPRE_[NIb ¢.,.',NFLGU_AII_'_I NUNir_ER 1, Gr_C_uP NU_t_£K 1_1, SECTII.'_I NUNI:;F_' -L.

4es_-t./ L.

I o00000
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT T_ANSFER TEST

AI:_.",LLO

A E D C TUNNEL C

phi S_NBC_ pHl SYMBC_

C_'$_F|GUHATION 1 NACH NO. 10.O9 O. 1 285.0 5

G_-_p NO. 19 15.0 2 300.0 6

TOTAL pRESSUrE 459.2 PSIA 50,0 3 3|5.0 7

_EYNOL.DS NUNBE_ PER iNCH 0.0547 X 106 277.3 4 335.0

HO_ 0.06277 LB/_T X SEC

TOTAL TEMPErATUrE 1729.10 0EGREES RAN_iNE

ANGLE OF ATTAC_ 0.0 0EG_EES

THiS G_ApH NEF_ESENTS CONF|GU_ATIC¢ NUM8[_ 1, GNC,UP NuNBEK 1_, SECTIC_ NuH_FN -b

O°IOOOO

H

S

M

O

s

0.01000

0.00100 0 S. I. I. 4. S. e. Y. I. t.
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NORTH AMERICAN AVIATION, INC.

_,/%/11[ IIJ.-_. I I.._-

_[AT TRANGFE_ T$$T

A E C C TUNNEL ¢

COIWFIGuMATIC, N l WACM NO. IO._9

TOTAL FRESSUkE 45d.2 PS.IA

_[YI_'%L_$ NUMBER PEk LNCM 0.0547 X $0 _

_,0_77 LB/_T x SEC

TC'[AL T[WFEKATUF[ $T2_.1_ CEGkEE$ KANF,|N[

ANGLE _ ATTAC& O.U CEGkEES

SPACE and INFORMATION SYSTEMS DIVISION

pM I ,5 Y NBCl

3._ 3

4.(5 4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

J

I,I

S

I.I

O

41

HEAT TNANSF(_ TEST

APOLLO

A E 0 C TUNNEL C

C_-_4F|GU_ATiON 1 NAC_ NO. tO.LJ9

6R C_J p NO. t9

TOTAL PI_ESSURE 459.2 FSIA

_(YN_"_DS NUNB[_ PER |NCH 0.0547 X IO 6

HOi 0.08Z77 LB/_T X S(C

TOTAL TI[NP(RATU_( t?2_).IG DEG_E(S RANK|NE

ANGLE CIF ATTACK O.O DEGREES

FM I

1 .b

2.b

3.b

4.13

S T N i:;C_.

1

2

3

4

t,/ lt'll.._ GI_ApI'I Nk-FI_[SENT S CL'_IFIGuNATI. C_I NUMI'_EN 1, GMC'UP NUNJ_EI_ . l"J, $EClIC_N NUNBEW -b

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
IIIIIIIIIIIIIII[IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Il,llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllillllllilllillliltlllltlllillilillltllllllllillilililliillililililli
iili/ilillilllili[llllll][liilll[llLIIIIlilillllllilllllllllllllllllll]l
IlliT11111[[l11111111[lllillllllllllLIIl1111ililli111111111illllllllllil

o.tomx) I I Ii IIIIl[llill Illllllll[I [lllllllll IIl]lllllll IIIIIlllll Illllllllll II

III1'"'"'"'""'""'"'""'"""'"'"'"'""'"'""'""'"'""IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIii111111111111111111111111111111111111
IIIIIIIIIIIIIIIIIIIIIIIIIIil111111111111111111111111111111111111111111111
III!!11111111111111111111111111111111111111111111111111111111111111111111
IIIIililillillllilillilllllilllliilillilllillllllllilililillillllllllllll
Illilli]illlllillilliiilllliiilitillllllllllllllllllllillllllilllllililll

'"III ,,,,,'"'""]'!!'!i",,,,,,,,,,,,,,,,,,
IIIIIIIIIIIIIIllli_;;i;;,_llrlllllllllllllllllllllllllllllllllllllllllllll
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllllllllllllll
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111111111111

illlllililllillllllllililillililillilll.llilllllllliillilllillilllllllliliillllllilillllllllililillillllliilllllliilliliiilliillllllllllillilillll[

' I l'll'[l'l lLI,
0"001000,4 0.| 0,1 0.7 O.I 0.9 l.O I.I

I I 1 111 1 1
I llilll
I II 11
i ]I!111
I ll II
IIIil
III II

il
I I I I I I
I I I I I I
III II I I
IIIIIII
IIIIIII
IIIIIII
llillll

I I I
I I I I I I
I I I I I
I II111
I II II
I I1 II
i liill
11i I

| .I l,I

A-47

SID 63-I135



NORTH AMERICAN AVIATION. INC. SPACE and INFORMATION SYSTEMS DIVISION

MEAT TRANSFER TEST

APOLLO

A E C C TUNNEL C

I_! STNB¢_

CC_F|GuHAT|C_ t MACM NO. 10.09 180.0 1

GRC_P NO. t6 Z2S.O 2

TOTAL PRESSURE 459.4 PS|A 240.O 3

REYNOLOS NUMBER PER INCH _.0548 X t_ $ 255.0 4

HOS O.06277 LB/_T X SEC 270.0 5
TOTAL T[NPE_ATUIIE 1727.30 DEGREES RANK|NE Z25.0 Z

ANGLE _ ATTAC_ 5.0 DEGREES

T_is GKAp_ REPNES[NIS CONF'|Gu,'tATiL'_I NUMiBFM 1, GKOUP NUMBEN 16, SECTION NUNI_trK -_
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

pHI SYMBC_

CC_4F 1GUKAT|_N 1 MACH NC,. 10.09 O. 1

MEAT T_ANSFEN TEST G_C_JP N_. 16 15.0 2

TOTAL P_ESSUAE 459.4 pS|A 30.0 3

ApL'_t.L_ k(YIq_.'lt.OS NUMEEN PEH iNCH 0.0548 X 106 Z77.5 4

0.0_277 LB/_T X SEC
0

A E _ C TUNNEL C T_TAL TEMPEHATU_( 1727.30 OEGRE(S HANK|NE

ANGLE OF" ATTACK 5.O CEGREES

T_lb GMAFH REF_EbENIS "',"NF|0UMATLC_ NUM_FK 1, GKC'UP NUM_FR |FI SFCTIC_ NUMBFR -LJ

PHi SVMBC_

285.b 5

300.0 •

315.0 7

335.0

1_1 b_
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

MEAT T_ANSFER TEST

A E 0 C TUNNEL C

pMI SYMBC_

CC'¢hiF|GUWAT|C_ 1 MACH NO. IO.O9 1@O.0 1

GROUp NO. 16 225.0 2

TOTAL PREsSurE 459.4 pSIA 240.0 3

REYNOI.O$ NUNBEW PER [NCM Q.0548 X XO G 255.0 A

HO_ 0,06277 LB/_T X SEC 270.0 5

TOTAL TENPERATU_( $ 727.30 DEGRE(S RANK IN( 225.0 2

ANGLE C_ ATTACK S.00EGI_(ES

4vse-oT L.

127 bbb

8.0OOOO

t.OOOO0

040000

k¢

S

/

t4
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O.OtO00
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

I,W

MEAT TNANSFER TEST

AP_.LO

A E D C TUNNEL C

pH1 SYMBC_ P_[ S Y NBC__

CONFIGURATION 1 MACH NO. 10.O9 O. 1 265.0 5

¢_OUP NO. t6 15,0 2 500.0 6

TOTAL pRESSURE 45g.4 pSIA 30.0 3 315,0 7

REYNOLDS NUMBER PER |NCH I).0548 X 106 277.5 4 335.1) $

HO$ O.OGZ77 LBli_T X SEC

]OTAL TEMPERATU_Ir 1727.31) DEGREES RAN_INE

ANGLE OF ATTACK 5.O DEGREES

TMLS _ApM KEPMESENTS _ONFiGU_ATi_I NUM_E_

X

1, G_OUP NUMBER t6, SECTION NUNBr_ -U 125 t
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

HlEAT T_ANSFER TlEST

AFE_LLO

AlE O C TUNNIEL C

J

tl,

pill SYMBOL

CL'_IF|GURAT|ON ! NACH NO. 10.09 1.0 1 _vLNCWAt_D STkA_F {_ATA

GROUP NO. 16 2.0 2 L
!TOTAL PRIEsSUR[ 459.4 pSIA 3.G 5

RIEYNOLO$ NUI_B[R piER INCH 0.0548 X 106 4.0 A LF(_,_"_{' _,/_r,t L/ I/,

HO_ 13.06E77 LB/ii_T X SIEC
TOTAL TIrNpiERATUI_IE 1727.30 DlEGRlEES RANI_INIE

ANOLIE Ci: ATTACK S.O DIEC,RI[[S

t4.

tllo

tto

tQo

Q
II.

T

U •.

i

• T.

T

C

Se

4.

•1

le

0"0.4 0,| 0.1 O.? O.O 0.1 |.0

Se/R

t.• t.II

A-52

SID 63-I 135



M

$

14

O

IIi

"1

NORTH AMERICAN AVIATION, INC.

HE(AT TRANSFE(R TE(ST

AP_.'X.LO

Air 0 C TUNNEL C

O.OSO00

SPACE and INFORMATION SYSTEMS DIVISION

CC4,4FEGURATION 1 MACH NO. !0.09

r-,_OUP NO. 16

TOTAL PRE(SSURE( 459.4 PS|A

RE(YNOLOS NUMBE(R PEER |NCH 0.0548 X 106

HO_ 0.06277 LB/_T X $E(C

TOTAL TE(MPERATt,_E( 1727.30 DE(G_E(E(S RAN_|NE(

ANGLE( OF ATTACK 5.0 DEGRE(E(S
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_EkT T_kN_FE_ TEST

k E C ¢ TUNNEL ¢

CC_IF|GU_ATLON 1 MACH NO. 1Ot_J9

G_-',UP NO. t7 ?.4

TOTAL FKESSU_E 459.4 pSIA

_EYN_.'_0_ NUMBE_ PE_ INC_ _,0547 X 10 _

MO_ _.06277 LBI_T X SEC

;_TAL TEMPErATUrE 172_.5_ DEGREES _ANK|NE

ANGLE ¢"_F ATTACK 10.1CEG_EE$

P_l S_MSC_

_25.0 2

24Q.& 3

_55.0 4

27_.0 5

225.0 2

I

17. _[¢ fI, N NL]I4t. F_ -' 1._5 L;'
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

10.00_

MEAT TNANSF[# TEST

A ( 0 C TUNNEL C

pH| SYMBC_ p_| $YN_C_

C(',NFKGU_ATi('_I t MACH NO. tO.O9 O. t 2_5._ 5

r._OUP NO. t7 13.0 2 500,0 6

TOTAL P_ESSt_( 45g.4 PS|A 30,_ 3 515._ 7

kEY NOLOS NUNeER PER |NCH O.0547 X 1_ 6 277.3 4 555._

HO_ _.06277 LB/_T X SEC

TOTAL TENPE_ATt._( tT_g.50 OEG_((S AANK|NE

ANGLE _ ATTACK IO.1 OEGi_((S

tO .0000

S .0000
B

T

U

$
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O.IOOO

O.OlO0
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

p lia i,I

HEAT THANSF[_ TEST

APL"I.LO

A E D C TUNNEL C

CC_NFIGU_AT|C"_ 1 NACH NO. IO._9

GROUp I,_. 17

TOTAL P_ESSURE 459.4 PSIA

_EYNC'_0$ NUI46E_ PEA INCH _.0547 X 10 _

_0 _ 0.06277 LB/_T X SEC

TOTAL TENP[_ATU_[ 1729,5G O[G_E[S A&N_IN[

ANGLE OF' ATTACK IO.1 DEGREES

pMI SYMOc_

180.0 1

225.0 2

240.0 3

255.0 4

270.0 5

225._ 2

| 3"/ LJLJL,
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

• • 00000

MEAT INANSF'(# T($T

A ( C C TUNN(t.. C

PML SYMBOL

CC¢_IF|GUIqATIL-_N 1 MACl4 NO. 113.t39 CJ. 1

GI_C_p NO. 17 IS.O 2

TOTAL Pk(SSURIE d5_1-4 P_i, IA 30,0 3

xrYf_Ds NUMS(R PER INCH 0.0547 X 10 6 277.5 4

MO* O.O6277 LB/_T X $(C

TOTAL T(MP(RATUO*F" 1729.50 D(GI_(( S _ANK.|N(

ANGLE C4 r ATTACK 10.$ D(G_(ES

TM|$ _ApM R£PRE_ENT_ ((,_FiGU_ATLC_ NU_F_ %t G_C,UP NUM_FR 17, _ECTIc_ NuM_F_ -ll

I

pMI SYM_C_

285._ S

500._ G

31S,0 7

335.0 8
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NORTH AMERICAN AVIATION, INC.

SPACE and INFORMATION SYSTEMS DIVISION.

MEAT T_ANSFE_ TEST

A_,_t.LC

A E _ C TUNNEL C

pHI SYNBC_

CL'_IFIGU_ATIC_I $ NACH _. tO*Og too 1 W|N_WAkC STrAfE DATA

G_L"_JP k_. t7 2.0 2 [

!TOTAL P_[SSU_E 45_.4 PS|A 3.0 3

NEYI_LDS HUMSE_ PE_ INCH O.0547 X t _6 4.0 & LFE_A_C bl_A_E L'_IA

M O _.O_Z?? LBI_T X SEC

TOTAL T[MPEAATUAE 1729.5_ OEGREES RANI_INE

ANGL[ _ ATTACK _0,| O[GR[[S

T_|_ G_Ap_ _EP_ESENTS CL"h_IFIGUHATIC_I NUM6fH 1, GNOUP NUMBE_ 17, SECTION NUMBER -O

t4,

t3.
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tl.
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NORTH AMERICAN AVIATION, INC.

HEAT T_ANSF[R TEST

AF_.LO

A E D C TUNNEL C

tam

O.OlO00

0.00|000° 4

SPACE and INFORMATION SYSTEMS DIVISION

_*,t , ,j. • 6,

CONFIGURATION 1 MACH NO. IO,09

G_C_uP NO. I7

TOTAL PRESSURE 459.4 p$1A

REYNOLO$ NUMBER PER INCH _.0547 X 10 6

HO_ 0.06Z77 LB/_T X SEC

TOTAL TEMPERATt._E 1729.50 DEGREES RAN_INE

ANGLE C_ ATTACK 10.1 DEGREES
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O.S O.I O,Y O.ll 0.1) t.O I,| t,I

A-59

St/R

SID 63-1135

pH!

1.0

2.0

5.0

4.0

SYNBOL

1

2

3

4



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

MEAT T_ANSFER TEST

APOLLO

A E D C TUNNEL C

phi SYMBOL

CL-_qFIGL_AT|L'_I 1 NACH NO. 10.09 180.0 1

G_OUP N_. le 225.0 2

TOTAL PRESSURE 457.2 pSIA 240.0 3

REYN_"_DS NUNeER PER INCH 0.O5&2 X 106 255.0 d

HO_ Q.OG277 LB/_T X SEC 270.0 5

TOTAL TEMpERATUrE 1733.20 DEGREES RAN_|NE 225.O 2

ANGLE OF ATTAC_ 15.O DEGREES

TH|S GHApH MEF_ESENTS CC_F|Gu_AT|_'_ NUNGfR 1, GkC_Jp NUMBEk 18, SECTIC_ NOHBrk -_
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_(AT T#ANSFER TEST

A ( O C TUNNEL C

I_l S V NBOt.

CONFIGUdATIC, N t NACH NC,. tO._9 O. 1

GROUP NO. te tS.O 2

TOTAL P_ESS_._E 457.2 PSIA 30.0 5

REYNC_OS NUBISER PER |NCH _.054Z X |_G 277.5 4

MOS _.OG277 LB/_I X SEC

TOTAL TEMPERATUI_( 1733.ZO 0(GREES RAN_INE

ANGLE C4 r ATTACK 15.0 DEGREES

TI4| S GRAPI_ _FF_ES[NTS CONF|GUKATLON NUMBF_ t p GkOUP NUMI_Fk |Sp S£CTION NUNEStrk -U

pHX SYN_C_

26G.0 S

515._ 7

335.0

405_°U7
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI_IS DIVISION

M[AT T_AN$1rlEI_ TIEST

AI%'_.LO

k [ I_ C TUNNEL C

CONFEGuI_AT|_ 1 MACH NO. 10.09

r-,_ OU P NO. 18

TOTAL P_E$Su_I[ 457.2 PSIA

REYNOLDS NUNBIER PIER INCH 0.0542 X 10 6

HO_ 0.0_277 LB/_T X SIEC

TOTAL TIEMpIFRATI)_E 1733,20 DEGI_EES RANI_INIE

ANGLE OF ATTACK 15.00EGI_EE$

PHI SY NBL-'_.

160.0 1

Z25.0 2

240,0 _I

255 .O 4

ZTO.O 5

225.0 Z

TML_ G_A_H REF_SENI_ (C+NFIGuNAT|C_ NUHB['_ 1, G_OUP NUMBFK 1B, SECTIC_ NUMBER -b
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t._

41

I

M

C,
I

0.01000

0,00100 _"
0

/

MEAT TRANSFE_ tEST

APL"t.L_

A E C C TUNNEL C

pMI StMBC_ p-i StM_C_

C,_F|GUkAT|C_ t NACM _. IO.O9 O. 1 2bS.CJ 5

G_C_P NO, 15 15.0 2 30CJ.O 6

TOTAL P_ESSU_[ 457.2 PSIA 30._ 3 515,0 7

_EYN('_DS NUMeEk PER |NCM _._542 X 1_ 6 277._ 4 335._ 8

_* 0._1_277 LE/_T X SEC

_tAL TEMF[AATU_E t733.20 C[G_[ES KANT,|N[

ANGLE _ ATTACK 15._ CEG_[[S
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NORTH AMERICAN AVIATION, INC.

"''" ..... ''" IL !l "

CONFIGU_ATIC_N 1 MACM NO. 10.09

_EAT TN&NSIrER TEST GRC_JP NO. t8

TOTAL PRESSURE 457.2 p$1A

AP_.'_L.LO kEYN_..'_,..DS NUMBER pER INCH _.O54Z X 106

M ° L,.'J._GZ77 LB/_T X SEE
O

A E D C TUNNEL C TOTAL TEMpERATUrE 1733.20 DEGREES RANK|N[

ANGLE _ ATTACK 15.D DI[G4_EE.¢I,

J

SPACE and INFORMATION SYSTEMS DIVISION

phi SYMBOL

i, I_ i w|N_,_wA_ SI_AP-E L;A'_A

Z.O 2 +
5.0 3
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J

NORTH AMERICAN AVIATION, INC.

HEAT TRANSFER TEST

AISC, t.LO

A E D C TUNNEL C

t ,m

SPACE and INFORMATION SYSTEMS DIVISION

CONF|GUllATION t MACM NO, tQ,09

GROUp NO. 16

TOTAL PRESSURE 457.2 PS|A

REYNOt.DS NUMBER PER INCH 0.0542 X 106

HO_ O.O6277 LB/_T X SEC

TOTAL TEMPERATURE 1 733.20 DEGMEE$ RANt_INE

ANGLE OF ATTACK t5.00EGRE[S

pHI SYMBC_

1.0 1

2.0 2

3.0 3

4.0 4

O°Sm

O.OSOOO

O'OOIO00 4

.. - La i_ . wMill_ ,-,. v:,

0,| 0,1 0,! O,l O,t |.0 |,l |,! l,l
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NORTH AMERICAN AVIATION, INC,

/

SPACE and INFORMATION SYSTEMS DIVISION

al

bIIEAT T_AN_FE_ ?(_T

A_LLC,

i E O C TUNN(L C

I [

C.,'_NCr|GUltAT|L",N 1 NACH I_'__. _.t_

G_C, UP N_. 3fl

T_T&L PWESSLII_E 747.G P_|A

• EYkI_LO_ NUI4_ER P[_ |NON fl._$4fl X tO G

_t fl._Al$3 LE/_T X SIC

T_TAL TEMP(_ATUlt( 178t.Sfl O(Gm((_ RANI(TNE

ANGLE _ ATTACK _._ O_GRE[5
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i
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

4_e wa -o

_ll(&T TWAN_F[Ill TEST

AI_LO

A E D C TUNNEL C

PHI S YMBC,L PHI $ YMB,-,t

¢ONF|GU_ATTC, N ! MACN N_. ln.13 ft. l 2RS.rl

GItL'_p N_, 5rl tS,fl 2 3rlrl. fl 6

TOTAL PRESSUNE 747.9 PS_A 3fl.fl 3 SIS.PI 7

II_EYN_t.D_ NUI4OEW PEN _N_H __._"IR4_ X t._ G 277.5 4 335 r_ R

HOt -¢1.-¢151S3 LB/_T x $1[C

TOTAL TEMPEIQATURE 17A1 .eft DEGREES RANK|NE

ANGLE Ctr ATTACK rl.fl DEGRE(_

tO.OOOO
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e
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0.1000
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NORTH AMERICAN AVIATION, INC, SPACE and INFORMATION SYSTEMS DIVISION

_'IEAT TRAN_FE!q TE_.T

i I=q'_LL O

A IE O C TUNNEL C

CC'o_Ir|GuIqAT|C_ 1 _ACM N__. tfl.13

GWCe.)P N_. $fl

TOTAL PRESSURE 74T.g PSI&

REYNOLDS NUI4_ER PER |NCM 0._$4fl X tfl 6

TOTAL 'TEMPERATURE 17el._fl DEGREES RANK TNE

ANGLE _ ATTACK _._ DEGREE_

pM| SYMOtTA.

l$fl.q t

22S,fl 2

24q.fl S

2SS.fl 4

27fl.O S

225.fl 2

I.m

t. 00000

O. tO000

I-I

I

N
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. !). . Ill. . lr. - I. - S,
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

I'EAT T_ANSFE_ TEST

APOLLO

A E O C TUNNEL C

PHI $Y_L PMT SV(_i_Pq

CL"_Ir|GU_AT|L"_ 1 NAC_ h_.. lfl.l$ _. t 2AS.n 5

GRL'IUP NO. 3fl . 15._ 2 3fl_._ 6

TOTAL PRE2$UNE 747.9 P_|A 3_.fl 3 _tS._ 7

REYNOLDs NUNQ[_ PE_ TNCH fl.r_4fl X tri G 277.5 4 3_S.fl A

HO_ fl.fl$133 L_/_T X SEC

TOTAL TENPE_ATUN[ 17_1.8r O(G_EE_ RANK|NE

ANGLE _ ATTACK _.fl OEG_EES

t .OOQOQ

O.OlO00

A-69

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t'flE&T TltAN_trlEII TIE!_T

AI_C_LL C,

A IE O C TUNNE'L C

CONF'|St_AT|,')N 1 NAC_ N_. 1fl.1_

GROUP N_. 3_

TOTAL PRESSUm[ 747.9 PSIA

REVNC_L_DS NUbil_E_ PER TNC_ fl.fl$4_ _ 1fig

_O $ fl.q$132 LB/_T X SIC

T_TAL T_NP_R&TU_E 17R1.Rfl DEGREES RANKIN_

ANGL_ L'dr ATTACK _._ DEGREES

0.1 0.7 O.I
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NORTH AMERICAN AVI.ATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

-3

tll,

14,

t3,

11,

12.

10.

g.

$.

7.

II.

S.

i.

3.

I.

O'ql.4

t'C_AT TltANSlrlEll TEST

AF_._LLO

A E 0 C TUNNEL ¢

O.S 0.1 0.7

pHI SY_OL

CONFIGUII_AT|ON 1 klACH NO. 1r1,13 l.fl t

GltCtlO NI_, _fl _. t'l 2

TOTAL PItE_SU_E 747.g PSIA 3.q 3

RIEYNOL0S NUMEEI_ PIER |NCH 9.fl_4_) X t-r16 4.fl A

HO* fl._133 LE/_T X SEC

T_TAL TENPER&TURE 1781.Rfl 0EGREE_ RANK|NE

ANGLE _ ATTACK 9..rl OEGREES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTE_IS DIVISION

t'ql[AT TllANSlrlrR TlrST

APOLLO

A lr D C TUNNlrL C

COI_IIrTGURATIL"_ ** MA(CI-I NO. t.n.13

G_OU@ NO. 34

TOTAL PRlrssUitlr ?48.4 PSIA

ltlrYNCi.OS NUI4lrR PIER TN(::M fl.rJ$4_ X lfl 8

kIO_ fl._StSS LB/I_T X sir(::

TOTAL TlrNl:lrliATURlr 1778.Sfl DlrGRlrlrS RAMKZNlr

ANGLE L*it ATTACK _J._ DlrGRElrS

_I SV_O_
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NORTH AMERICAN AVIATION, INC, SPACE and INFORMATION SYSTEMS DIVISION

I_°000Q

HIEAT TltANSirlElt TIEST

AIIL'_LO

A IE O C TUNNEL C

CONF|GLJNATION t NACH NO, Ifl.t3 rj. 1 _$$._1 S

GI_UP NO, 34 tS.fl 2 3fl_1. rl 6

TOTAL PltlESSUN[ Y46.4 P$|A 3_.-fl 3 315.rJ •

ltEYNOL0S NUIA[lt PEN |NCH fl,f_845 X t.fl 6 2•?,5 4 33S,cJ •

NO'i= .fl.fl(l$53 LII/_T X SIEC

TOTAL TIENpIrlItATURIE i77Lll.9*3 DEGREES NANK|I_E

ANGLE L"f" ATTACK f'J..fl OIEGR(ES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_4EAT TItANi._VIEII TIEi_T

A_LLO

k IE 0 C TUi%_IEL C

CC'_'TGUI_AT|ON 1 NACH Iq__. t_.15

GQ_UP N_, 34

TOTAL PQI[sSU Iql[ 74Q.4 PS|A

• IEV_LDS NUi_[ll Pl[ll lP,K:N .n,r'JB43 x 'tri G

I'_Ot .fl,fl$1$_ LB/II_T x SIEC

TOTAL TEMPIEliATUiIIE 17?_.gfl DIEG;tlEIE_ ltANKTNIE

AN(',LIE Edr ATTACK (],.fl OIEGREES

P_1 SV_OL

t$_.fl !

225 .fl 2

24fl.(1 3

255 ,fl 4

27fl .fl 5
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NORTH AMERICAN AVIATION, INC. SPACE and INFORIklATION SYSTEr_IS DIVISION

I'I_AT TItANi_IrlEll TIE_T

APL_LLO

A E I:) C TUNllI_EL C

pM! SYi4Gt_. PMT S vt, cBt'_.

C¢_rTGUmATIC4q 1 MACt-I Nt'_.. lt'1.1_ _1. 1 2AS.r1 S

GROUP NO. 34 I5.fl 2 Selrl. rl 6

TOTAL PIE_.SUR[ 748.4 PSTA 3_. rl _ 51S.fl ?'

_[YNOLOs NUt4QER I=t_ 1NCM fl.rl$43 X t_l 6 _77.5 4 335.rl

HOt fl.flSt33 LE/_T X SEC

T_TAL T_MP(RATUR( tT"rlJ.grl O(GR(ES RANKIN(

ANGL[ _k" ATT&CK (_.fl O([GR[(S

t .OQQQQ

O. tOOOO

_t

t
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0.00100
O t. l. $. 4. S. I. ?. O. O.
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NORTH AMERICAN AVIATION. INC. SPACE and INFORMATION SYSTEMS DIVISION

4,a

CONFTGultATTON t NAOH NO. tfl.13

_ilEAT TllANSlrlEII TIE*JT GltOUp N_, 34

TOTAL PIIIEssUItlE 748.4 PSTA

APL"q.LO IIIEYNL'q..OS NUI4_ER PElf INCH fl.rJ$43 X 1(36

MOt .rl._r18135 LII/_T X SEE

A IE O C TUNNEL C TL'_T&L TIEMpIEltATURIE 177_.9_ OIEGItlEIES ltANK|NIE

ANGLE _ ATTACK _._ OIEG.RIEIE_
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

"1

tl.

t4.

t$.

1,°

it.

10.

g°
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.7.

8.

5.

4.

5.

!,

0"¢). 4

t'flEAT TRANSFER TEST

AP__LO

A [ O C TUNNEL C

O.S 0.$ 0.7

PHI SYMBOL

C('_'|GUIi_ATIO_I t MACH I_. $-fl.13 1._ 1
GRCK)P NO. 34

?.fl g

TOTAL P_ESSIjll_ E 745.4 PSIA S. rl 3

REY_DS NtJI4_IER PIeR |NCH t_.rl_14_ X $r36 4.rl 4

NO_ fl.rl$1_3 LB/_T X SEC

TOTAL TEMPERATURE 177R.g_j DEGREES ltANK_NE

ANGLE Cl r ATTACK fl.fl DEGREES

0.t) 1.0 1.1
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

110.0000
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION

e_-tJ*'_ .... ..,Rm_D. q

l.m

I'4_AT TlltAN_FElt TIE13T

A_'_LLO

A IE O C TUNNtEL C
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t .OQIX_
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NORTH AMERICAN AV'IATION, INC.

_ilpl_Pll_l

--v_./lll IUrll I IrlL

SPACE and INFORMATION SYSTEMS DIVISION

,f.

l'q[&T Tli&N_lrlElt TEST

APOLLO

& IE O C TUNNIEL ¢

CL'a_'IGUmATIC_ t NACN N_. in.is

GI_UP N_. 55

TOTAL P_E_sulilE 74P1._ PSTA

gilEYN*'_LOg, NUMBEI PEI_ |kK::M fl.f1843 X tri G

HOt fl-r'lR13 _J LB/_T X ._[C

T_TAL TEMPIEI_ATU_[ 177_.5rl OIEGItlEEs ltA_pr,|N4E

ANGLE _r ATTACK l:1. OIEGltlEIES

pMI SV_OL

t.fl 1

2.fl Z

4.rl 4

0.'10000

O.OtOOO

O.$ O.I 0.?
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORNIATION S't'_I_ENIS DIVISION

_EAT TI_AN_IrEI? TE_T

& E D C TUNNEL C

PHl SYMg_L

CC',NIrTGultATI_(_N 1 MAC_ N_. lr_.l_ 1._ 1

GmOUP N_. $5 _.rl

TOTAL PltEqJSURE 74R._ P_|A 3._

I_EYNE_LD_ NUt_BEI_ PEI_ INCH _.rlA43 _( It'16 4.q •

T.r_TAL TEMIOE_ATURE 177_.5_ OEG_EEc, R&NKINE

ANGLE _ ATTACK _fl. OEG_EEc_

4o
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_EAT TatAN*,FEI TE*,T

A [ D C TUNNEL C

P_! Swce¢'_
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTES, IS DIVISION

_lfl, 9flflfl

_EkT T_AN_FE_ TEST
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_E_T y_kN_rEi TE_T
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NORTH AMERICAN AVIATION, INC.

/J

J

SPACE and INFORMATION SYSTEMS DIVISION
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H_AT TRAN_FIER TE2_T

A_:_LLO

A IE O C TUNNIEL C

pHI SY_OL PHI SYMOCt

CC_NF'|GUltAT|C4d 1 MACH NO. 1_.13 _. ! _$5.fl S

GROUP NO. 31 tS.fl 2 3_fl.n 6

TOTAL PRES_LI_[ 74_.7 PSIA 3fl.fl _ _15.fl 7

REYNL'_LOS Nt.R4_ER PER INCH O.0B44 X tfl 6 277.5 4 335.n R
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TOTAL TIEkIPERATURE 177_.4_ DEGREES RANKIN(
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NORTH AMERICAN AVIATION, INC, SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTENIS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEm, IS DIVISION
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SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEN1S DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTENIS DIVISION

-tp- i

_I_AT TmAN_,Ir[I TEST

A P_II.. LO

A I£ 0 C T_q_'C_L C

CCI_'|GUi_AT|ON I NACN NO. t_l.tlJ

GtCOP NO. 53

TOTAL PI_ESSUI_I_ 749.7 P_IIA

III(YNOL.0S NUNS[lit fit[It INCH 0.0838 X t06

i'Ic_t _.O_tlJ_ LS/_T X $EC

TOTAL TI[tcPEI_ATUN[ t786.110 OEGll[l[$ ilANK|N_

ANGLI r _ ATTACK 1LS.O Ol[GlILrl[s

pt,,i! sYtm_.

82s. r_

2S$ .o 4
_7'3.9 s

1. ooooo

I .ooooo

I

t
I
I
J

-I0. -t.

J

J
_r

w£I
/

/
F

- e. - v.

\

-I. - I.

Sill

A

/
/
!

J

/
r

/

/

i m_t''- _ _ _ll

r %

/

\

/
\

I
I
i

- 4. - I. - II. - !.

%
II

o. toooo

O.OtO00

0.O0t00

sy.'Jlkll II 1"_[ ".
A-98

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI_IS DIVISION
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NORTH AMERICAN AVIATION, INC,
SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC.

HEAT TRANSFER TEST
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NORTH AMERICAN AVIATION, INC.

x

SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST
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TOTAL PllEsluR[ $639.8 PIIA
REYNC_,.DS NUI40(R P(R INCH O.Ii81 X tO S

HOe O.SISII LII/_T I 8[C
TOTAL TENIP(IIATtJLI Ir IS?S.10 OlrGiI[[S RANKIN(

ANGLE CI r ATTACK O. OETdllrES

pill SYI4ICI.
ISO .O 1

Zs'S .O Z

Z40 .O

855.0 4

Z?O .O 5

Z_S .O Z

THIs fdtAPH REPR(&ENTS COIFIGuliATICi_I NUIS[! I, GR_.Jp NUNIIER iO, lECTl()l NUiS[R -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

I./

HEAT TRANSFER TEST

AP<XLO

A E 0 C TUNNEL C

tin! SYMBOL

CONFIGURATION 1 KkCH NO. 10.18 O. !

_p NO. 40 19.0 Z

TOTAL ImqtESSU#|E iG39.l p$1A 30.0 3

REYNOLOS I_JNOER im_R |tRH 0.1682 X 106 ZTTo5 4

HOt 0.1151E LI/i_T V SEC
TOTAL TEMPERATURE teTQ.20 DEGREES RANK|N(

ANT,t ir (_r ATTACK O. DEf_EES

THIS 5flApH REPRESENTS CC441r|GUitATtON Nt,RIER I D GROQP NLPNDER 40, SECTION NLAiDER -0

I0'I'41 SYMBOL
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NORTH AMERICAN AVIATION, INC.

n;;: ........ ".L

c_,,ua.l_ I .ac. No. lo.l.
-t,T T.,_,t. T(ST _OU, .0. ,0

TOT,L.a...,,( i.... ,.1,
• _Lo Rt,._o, .u_,,'t m i,e, o.,,,t x zo"

%* o...t L.,PT x .(c
& r D C TUI4N(L¢ TOTAL.TIrNprRATUR(tllT•.tO O(,llE(I RANKIN(

• ,,_.( C_,,,C, o. o(,-((,

SPACE and INFORMATION SYSTEMS DIVISION

pMI IYI4OOL

t.O ! W|NCwAR_ SleAzE ('_IA

Z.O 23:0 5

J
t , GROUP NUI4•ER

4l$9-07 t

4|7 000
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NORTH AMERICAN AVIATION, INC.

HEAT TRANSFER TEST

APOLLO

A ( 0 C TUNNEL C

t ,/
THI_ GRAPH i_[PR[SERTS CC4qFIGuRATION NUMBER

O°SOOOO

O-OSO00

O'OOSOO0.4 O.II

A-Ill

SPACE and INFORMATION SYSTEMS DIVISION

CONFIGURATIO44 t MACH NO. 10.t8

G_CXJP NO. 40
TOTAL PRESSURE t639.0 pSIA

REYI, I(:X.OS NURBER PER INCH O.lSSZ X 10 6

NO$ 0.11512 LB/_T X $[C
TOTAL TENP[RATURE _B7S.20 OEGREES RANK IN[

ANGt.E Cf ATTACK O. OEG4_EES

1.0

Z.0

3.0

t , GROUP NURBFR 40, 8[CT|(_I NURB[R -0

l.O |.t
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1

Z

5
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SID 63-1135



NORTH AMERICAN AVIATION, INC.

X

SPACE and INFORMATION SYSTEMS DIVISION

_lrAT T_ANSF[R T(ST

Air 0 C TUNNEL C

pt_l SY NBC_-

CC#4F|GURATLC_ 1 NACN NO. 10.18 110,0 1

(,R OiJ P NO. 37 225. n 2

TOTAL plilE$sU RIE 1642.0 P$|A 240.0 5

REYNCS-OS NUI48(R PER INCH O.tTO7 X ¢-O6 Z55.0 4

H • O.tlSt_ t.B/ii_T X $[C 270.0 S
O

T_TAt. TEkip(RAT_( t$G2.SO O(GR([$ RANK|N( Z25.0 2

ANGLE OF ATTACF. S.O OIEGiiEES

T_|S GNApI'_ NEP_ESENTS CCq_FIGuXATI.C'q_I NUMBEI( t t Gi(C_.)P NUMBEI_ 37, SIrCT|ON NUMBER -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNI,-%TION SYSTEMS DIVISION

10.O00O

NEAT TRANSFER TEST

At_LLO

A E D C TUNNEL C

PNI SYMBOL

CL-q',IFIGt,_ATION 1 NACN NO. 10.18 0. l

GROUP NO. 37 15.O 2

TOTAL PREssuRE 1642.O pSIA 30.0 3

REYNOk.D3 NI.)lmB[_ P1ER |NCH Q.1707 X 106 277.5 4

MOS 0.11512 LB/_T X SEC

TOTAL TEMPERATURE 1862.30 DEGREES RANK|NE

ANGLE C_ ATTACK 5.0 0E_EE$

T_I$ GRAPH _(P_ES[NT$ CONFIGuRATIC'_ NUMBER 1_ GROLIP NUMBER 37, SECTION NUMB[_ -O
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NORTH AMERICAN AVIATION, INC.

J_dP_ Ik I PI IPk P I llqPI I I

WIJVlll IIj'L-I1 J g,

SPACE and INFORMATION SYSTEMS DIVISION

CoNIrIGU_ATEC_4 1 NACN NO. |0.15

I_EAT TRAN_FI[R TIrST G_C_jP NO. 37

TOTAL PRE$$UR[ tG42.O PSIA

APL"_.LO RIrVkIOLD$ NUMlllrR PIrR |NCH 0.|707 X 106

H i 0.11512 I.II/li_T X 81[C
O

A [ 0 C TUNNIrt. C TOTAL TI[NPEltATUIII[ t$62,30 OI[GltlEIEli ItANK|N(

AN;L[ C_r ATlrACI_ 5.0 0FGI_IEI[$

pl_| SYMBOL"
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NORTH AMERICAN AVIATION, INC. SPACE and INIWORMATION SYSTEMS DIVISION

I,I

mEAT TRANSFER TEST

*PCt.L¢

A E D C TUNNEL C

Pt4I SVM60...

CONFIGURATION 1 NACH NO. 10.18 O. 1

¢,AOUP _0. 37 IS.O 2

TOTAL PRESSURE t642.0 PSiA 50.0 3

REYNOLDS NUMBER PER INCH O.tTO7 X :O G 277.5 4

_O m _.ttS_ LB/_T X SEC

T¢TAL TEMPERATURE S$SZ.3D DEGREES RANK INE

ANGLE _ ATTACK S.O DEGREES

T_|$ G_APH REPRESENT$ CONFIGuRATiON NUMBER t p GROUP NUMBER 31p SECTION NUMSEA -0
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORNIATION ._

SYSTENIS DIVISION

MEAT TRANSFER TEST

APO_.LO

A E O C TUNNEL C

pl'41 SY_OL

CONFIGUJ_ATION 1 NACH NO. JO.t8 $.0 _ _N_A_L' !_1,A_* L,_]_

r_IOUP NO. _T Z.O Z

TOTAL PRE$SUI_E t l_42.O PS|A 3.0 3
/

REYNOLO$ NUNa(R pER |NCM O.1707 X 106 4.0 4 L_t _t_ :_,..,'.._ t :_

HO_ G.ttSt2 LB/_T x $EC
TOTAL TENPERATUltE 186_.30 OEGRE($ RANK|NO

ANGLE C_ ATTAC_ S.O DEC_REE$

TH|$ GRAPH REPRE$[NT$ CONF|GURATi@N NUNSER t, GROUP NUMBER 37, SECTION NUNa[R -O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t,i

0°1000O

O-OtOOO

O'OOSOOD 4

HEAT TRANSF(R TEST

AF'_LLO

k I[ D C TIUNNEL C

COkFIGURATION t NACN NO. tO.IS

GR (:X) P NO. 37

TOTAL PRESSUi_£ 1642.0 PSIA

REYtAC_.OS _ER Iq[R |NCH Q.tYG7 X $06

HO_ O.llSt2 LB/_T X $(C

TOTAL TEMPERATURE 1862.50 DEGREES RANKIN(

ANGLE _ ATTACK 5.0 DEGREES
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NORTH AMERICAN AVIATION, INC.

J

A

SPACE and INFORMATION SYSTEMS DIVISION

V

_tEAT TRANSFER TEST

APCX.LO

A [ 0 C TUNNEL. C

Ti, l| :
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i

I

I
I

[

I
I

I
I
I
I
I
I

-IO. - I.

CONFIGUilATiOi¢ t NACM _O* 10.tie

r,4t _jp NO. 311

TOTAL ImEI&UIE tG43.O PSZA

REYNCLOS lll_llEll PER INCH O.161)S X *,0 S

NO* O.tlL511 Lllli_T X SEC

TOTAL TEI_ERATUilE 1.814.40 DEGREES llANKIN[

ANfm_.E _ ATTACK tO**, OEr.41EES

(ml SYllmOL
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NORTH AMERICAN AVIATION, INC SPACE a_d INFOR?_IATION SYSTEMS DIVISION

tO._

I.m

HEAT TRANSFER TEST

AP_t.LO

A E 0 ¢ TUNI_t. ¢

THIs f_ApH REPRESENTS (¢NIrlGt._ATICIq NUIiOER _, GROUP NUNO[R _lO, SECT|(_I NI._IGER -0
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

HEAT TllAl_llrlrR TlrST

AI•CI.LO

AIr O C TUNI4Eb C

¢oNIrtGuRATtOtt l IIACH t*O. 10.*.°

rAtCUp NO. SO

TOTAL. Plll[llUIIlr 11,43.0 PIIA

lllrTNCi..D& NUliBIrR PER INCH 0.16011 X |O 6

I'lO* O.111tl I.II/_T X $1rC

TOTAL TIrNpIrRATUIIIr 111MI.40 O[GRlr[ll RANKIN(

ANGi.lr cir,ATTACle, 80.1 D[Glt[irl
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180 .O '1

s*ZS.O 2
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270.0 S

225 .O 2
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTE_IS DIVISION

HEAT TRANSFER TEST

AP(3t.LO

AIr 0 C TUNIti[L C

PHi SY_CL.
Cckir|GURATICkl 1 I4ACH NO. 10.18 0. i

GR(_p NO. 30 15.0 Z

TOTAL PiiE$SUltir t$43.O P3|A 30.0 3

liEYNC_.DII, I,ARi_ER PElt INCH 0.1698 X IO 6 27T.5 4

HO_ 0.1131Z LBli_T X &[C

TOTAL TENpIrRATUAIr $lM.40 OEGREES RANKIN(

ANGLE OF' ATTACK $0.1 DEGREES

THI_ GRAPH REPRESENTS CONFIGURATION NUNBER 1, GROUP NUMBER 38, SECTION NUMBER -O
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..x

NORTH AMERICAN AVIATION, INC.

.... ,.-, r_ I-kqTj.t I --

HEAT TRANSFER TEST

AP(:_,,,LO

A E O C TUNNEL C

cOMrlGUiiAT|OH t NACM NO. 1O.lS

GmOUp NO. 38

TOTAL. PRIrSSUR£ Id_l,3.C} pSIA

REYNC_..DS N_IOER liar INCH O.ISBS X ]LOS

HO_ O.ltStZ LS/_T X SEC

TOTAL. T[RPERATURE *,SS4.40 DEGREES RANK, IN(

ANC_L.E (_r ATTACK lO.J DEGREES

SPACE and INFORNIATION SYSTE_IS DIVISION

_1 $YN80L

l*O | W[NL;wA_ SI_A_: C;AIA

2.0 25.0 3

T_IS GRAPH REPRESENTS CONFIGuRAT|ON NUMBER
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O.SOOOO

NORTH AMERICAN AVIATION, INC.

It(AT TRANSFER TEST

APOLLO

A E 0 C TUNNEl. C

O.OSO00

0.001000. 4

SPACE and INFORI_IATION SYSTEI_IS DIVISION

CONIr|GURATION t NACit NO. tO.tB

r_ouP NO. $e

TOTAL pitESSURE XB45.O PSIA

REYNOt.OS klUMBER Iq[R |Nest O.IGBS X SOB

it • O.tSStZ LE/_T X sEC
0

TOTAL T[NiPERATUi_[ teiSB.40 OEGREES RANK INS

AN_.E cf ATTACK 10.1 OEr,_EES
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NORTH AMERICAN AVIATION, INC.

-

SPACE and INFORNIATION SYSTENIS DIVISION

HIrAT TItAN_IrlrR TEST

APOLLO

AIr O C TUNNEL C

C¢_Ir|GUItATION t NACH 140. tO.ill

rdt OUp NO. S9

TOTAL pIIE&sUiR( t SSl.*ll PIIA

lllrYliICt.OS )AJNIIrlt Ill[It INCH O.tLSlill X *-O I

HOI O,t*-Stlr LII_T X IEC

TOTAL. TIrNPIrRATUIIiI[ tilT| .SO DlrGRlrlrS RANK.IN[

ANf_ir _ ATTACK iS-C) Dlr fldllrlrll'
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

1.0_IO

HEAT TRANSFER TEST

AP<X.LO

A [ 0 C TUI4N(L C

PHI 8YNBCq.

cOMrlGURATIOi4 1 NACH NO. IO.18 O. 1

f,,R C_p NO. Sl) 15.O Z

TOTAL II_[$$UAI[ IIS31.3 PSIA 30.0 3

REYNOLDS kI_R4BI[R PIER INCH 0.1Sell X 10 O ZTT.S 4

HOt O.IISIZ LI)/_T X $1rC

TOTAL TEMpIrRATUNI r 1871.30 DIrGREF$ RANK|N[

ANC_( Cf ATTACK lS.O DI[C_[Ir S
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

i4i[AT lrltAiMkirEIt TEIT

AP_.LO

AIr 0 C TIJNN[L C

I,NI I v*,mcl..
C(:_lrir,,UllATlCll t lUCN IC,. 10.11 110.0 t

tllloup No. lit lzs.o z
TOTAL Mi(lillUIt( liklll.S PIIA Z/O.O il
*tT.CLO, ._S. ,Q ..c.o.l*** x lo* .,.o •
--blO_ O°tSStl LII/I_T X lilrC 170.0 ,

TOTAL TIrNpI_ATUItlr $1175.li0 O[GIIt[Irli liANitiNIr £ZS.O 2
AN_.lr CF ATTACK IS.O D(_tir[I,
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

I.m

|'tEAT TRAN,,51rl[R TEST

AP(_.LO

Al[ 0 C TUeCNEL C

Tt't|$ GRAPH REPRESENTS CC_NF|GUJAT|ON NUi14Ol[R | GROUP NUNOER )11, SECTION NU04OI[R -O
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

pHI SYMBOL

CL_NF|GUI_ATION 11 I,¢ACH NC,. 10.b4 leO.0 1

f._ OU P I,.E_ • 1 225.0 2

TOTAL PI_Essu_E 217.5 pSIA 240.0 3

I_EYNCC.Ds NUNSER PER INCH U.OZ83 X 106 Z55,0 4

_10$ O.U43_3 LBI_T X SEC ZTO.O 5

TOTAL TENPEI_ATUI_E 1G53.O0 DEGREES RAN_INE 225.0 2

ANGLE OF ATTACR O.O DEGREES

v
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NORTH AMERICAN AVIATION, INC.

//

SPACE and INFOR_IATION SYSTEI_IS DIVISION

nEAT T_ANSFE_ TEST

AFL"_L.L_

A [ D £ TUNN[L C

pHI SYMBC_

CONF|Gu_AT[ON 11 MA(n NC,. 1£J.04 O. 1

G_C_F I,_. 1 15.0 2

TOTAL P_ESSU_E 217.5 FSXA 30.0 3

kEYN_-_..DS NUM_E_ pEk |NCn 0.02_3 X 106 _77.5 4

not _.04333 LS/_T x 5EC

TOTAL TEMPEHATU_E 1653.00 DEGREES EAN_iNE

ANGLE L_F" ATTACR 0.0 DEGI_EES

phi S?MB£_

28fl.0 5

30G.0 6

315.0 7

335.0 8
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NORTH AMERICAN AVIATION, INC.

/i f--

SPACE and INFORMATION SYSTEN_S DIVISION

NEAT T_ANSFER TEST

APOLLO

A E C C TUNNEL C

P_I SYNBC_

CONF|GURATION 11 NACN NO. 10.04 180.0 I

GI_OUP NO. 1 225.0 2

TOTAL F_ESSURE 217,5 FS|A 240.0 3

kEY N(%.D$ NUNBER PER INCH 0.0283 X I06 255.0 •

0.O4333 LB/_T X SEC
_O ZTO.O 5

T_TAL TENPERATURE 1653.00 DEGREES RAN_|NE 225.0 2

ANGLE _ ATTACK 0.0 DEGREEs

v

Tt_I$ G_LApM NE'pI"iESENTS CONF|GUHATLON NuNBEk 111 GROUP NUMBER 1, SECTLC_ NUN_E_ -b 511 tJOC_
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

HEAT TNANSFER TEST

AF'L'XL.LO

A E D C TUNNEL C

pHI SYMBc_

CONF[GURAT|ON 11 MACH NO, 10,04 [J. 1

GOC_p NO, 1 15.0 2

TOTAL FRESSURE 217.5 FS|A
30.0 3

_EYNL"_OS NUM@ER PER INCM 0.02@3 X 106
i 277.5 4

M0 0.04333 LB/_T X $EC

TOTAL TEMPERATURE 1653.00 DEGREES RAtlKINE

ANGLE C_ ATTACK 0,0 DEGREES

THIS GRAPH REPRESENTS CONFiGuNAT|L'N_ NUMBER 11, GROUP NUNBEI_ 1, SECTION NUM_Et_ -L_

pHI SYMBC_
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NORTH AMERICAN AVIATION, INC.

HEAT THANSFER TEST

APOt.LO

A E 0 C TUNNEL C

SPACE and INFORMATION SYSTEMS DIVISION

P_I SVNBOL

Ck"_NFIGU_ATiON 11 NACH NO. 10.04 180.0 1

GROUP NO. S 225.0 2

TOTAL PRESSUR[ Z1S.2 PSIA Z40.O 3

REYNOt.Ds NUHB[R PER INCH 0.0283 X 106 255.0 4

H O• 0.04333 LB/_T X SEC 270.0 5

T_TAL TEMPERATURE 1647.10 DEGREES RANK IN( 225.0 2

ANGLE OI r ATTACK 0.0 DEGI_EES
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NORTH AMERICAN AVIATION, INC. SPACEand INFORMATION SYSTEMS DIVISION

_i0.00O0

MEAT T_ANSFER TE_T

A E D C TUNNEL C

CONFEGURAT|ON 11 MACH NO. IO.O4

GRouP NO. 5

TOTAL PRESsuRE ZIG.Z FSIA

REYN,C_.OS NUMBER PER |RCH _._83 X tO 6

NO_ 0.04333 LB/_T X SEC

TOTAL TENPE_ATURE 1647.10 DEGREES RANKINE

ANGLE _ ATTAC_ O.O OEGREES

T_LS Gk&p_ kEPRE_ENT_ CC_FEGUkAT|C_ NU_BEk $$, G_OUP NuNSEk 5, _ECTIC_ NUNBEk -_
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NORTH AMERICAN

"65;;.:2:%T:;£

MEAT TKANSFE_ TEST

ApL-_LLO

A E O { TUNNEL C

AVIATION, INC. _,_,j [NFORNIATION SYSTEMS DIVISION) _lb\Ct_ ariel

pH ! 5 Y MBC_

1_0.0 1

Cc,NF'LGuwATLL-_ 11 NACH NC,. 10.04
_Z5.0 2

Gi_ OiJ P NO- 5

TOTAL F_E$$U_E 21E,.;P FsLA 240.O_,55.O •3

kEYNOLD5 NUMBE_ pER INCH 0,0283 X lOG
2;'0.0 5

v_ 4, 0.04333 LB/_T X s(C
O

TOTAL TENPE.qAIUI_E 1647.10 OEGECEE5 EAN_INE _'25.0 Z

ANGLE L"_F ATTAC_. O.0 DE(,I_EE5
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_tATION SYSTEI_IS DIVISION

•, 00000

hEAT THANSFEA TEST

AP_",LLO

A ( D C TUNNEL C

pM| $YNBCt

CL_NFIGURAT|ON 11 NACH NO. 10.O4 O. 1

G_OUp NO. 5 15,_ Z

TOTAL F_ESSU_E 216.2 PS|A 30.0 3

REYNC_LDS NUMBER PER |NCM O,0283 X 106 277.5 A

MO_ 0.04333 LB/_T .X SEC

TOTAL TEMpERATUrE 1_47.10 DEGREES RANKINE

ANGLE ¢'_1r ATTACK O.O DEGREEs

phi $1NBC_

285,_ 5

30G._ E
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NORTH AMERICAN AVIATION INC

mEAT T_ANSFER TEST

APOLLO

A E D C TUNNEL C

SPACE and INFORMATION SYSTEMS DIVISION

pHI SYMBC_.

CONFIGuRATIC_I 11 NACH NO. 10.O4 luO.O 1

G_ L-_UP NO. $ 225.0 2

TOTAL PRESSURE 206.7 PSIA 240.0 5

AE_N(_LDS NUNBER pER INCH 0.0272 X t °6 255.0 i

H S 0.04333 LB/_T X SEC Z?O.O 5
O

TOTAL TEI, IPEi;IATU_E 1644.40 DEGREES RANKINE 225.0 Z

ANGLE _ ATTACF, O.Q OEGA;i{EES

IMpS GNAF_ MEFNESENT$ CONFIGU_AT|L_I NUMBEH 11, GHOUP NUMBEH b SECTIC_ NuM_F_ b
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

x

MEAT TRANSFER TEST

AFI%"_LLO

A E D C TUNNEL C

pH! $YNBC_

CONFIGURATION tt MACN N_. |0.04 O. ]

G_OUP NO. $ 15.O Z

TOTAL PRESSURE 206.7 PS|A 30.0 3

_EYNL_DS NUM6E_ PER _NCM 0.0272 X 10 _ 277.5 d

HO_ 0.04333 LB/_T X SEC

TOTAL TEMPERATURE 164A.dO DEGREES EANF, INE

ANGLE OF ATTAC[ O.O OEGREES

30 ,OOOO T_|S G_ApM _,'-_BI_ .%_rAvuMAI|L_ NUMBER 11p GkOUP NUNBEk _, SECT|C_ NUM_E_ -U
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

HEAT T_ANSFER TEST

AP_-,LLO

A E D C TUNNEL C

CC_iFIGU_ATION 11 NACH NO. 10.04

¢._OUP NO. $

TOTAL PRESSURE 206.7 PSIA

REYNOLDS NUI_BER PER INCH 0.0272 X 106

HO_ 0,04353 LBI_T X SEC

TOTAL TEMPERATURE tGi4.40 DEGREES RANK INE

ANGLE Of ATTACK 0.0 DEGREES

phi SYMBOL

180.O 1

225.0 Z

240.0 3

255.0 4

270.0 5

225.0 2
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

O. ,O{X_

mEAT TNANSFER TEST

APOLLO

A E 0 C TUNNEL C

pHI SYMBOL

CC4_r|G_AT|ON 11 MACH NO. 10.04 O. 1

r-,_OUp NO. @ t5.O 2

TOTAL P_E$SUR[ 206.7 PSIA 30.0 3

REVNL'ILDS NUI4eER PER INCH 0.027_ X 106 277.5 4

HO_ Q,04333 LB/_T X SEC

TOTAL TEMPERATUI_E 1644.40 OEGREEs RANK INE

ANGLE OF ATTACK O.O oEr,,_EES

v
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NORTH AMERICAN AV'IATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT T_ANSFER TEST

AF_.'_LLO

A E 0 C TUNNEL C

COWFIGUI_AT|ON 11 NACH NO. IO.04

G',kOUP NO. 2

TOTAL P_ESSURE 217.5 PS|A

REVNOL.OS NUMBER PER |NCH 0.0284 X 106

_ 0.O4333 LBI_T X SEC
O

TOTAL T[MpERATU RE _G49.30 OEGREES RANF,|N[

ANGLE oF ATTAC_ 5.0 DEGREES

pH[ SYMBOL

180.0 t

225.0 2

240.0 3

255.0 4

270.0 5

225.0 2

T_l$ GNApH I(EP_ESENT_ CC, NF|GuI_ATION NUNBE_ It, GROUp NUMBE_ 2, SECTION NUNBEE -O
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519 OOO
IO,O000

I0 °O000

-|0, - t,

I
/

A

I

r •

_t

- Io - ?,
r

\

° I.

\
.\

- I.

/
/

I
I

-- 4+

/
I

I

A.
l,l I
vl.

¢" " ._ 7

+r
/

- I.

1
I

Ii

/
J

/
I .

- !o

\

L

I

"\ 1

\

0.t_0

O.OtO0

A-140

SID 63-1135



NORTH AMERICAN AVIATION, INC.

qlb

SPACE and INFOR_IATION SYSTEMS DIVISION

_11_ _ .

MEAT TRANSFER TEST

A E D C TUNNEL C

pHI SYMBC_ pHI SYM_C_

CC, NFIGURAT|ON 11 MACH NO. 10.04 O. 1 285.G 5

r_OUP NC_. 2 15.0 Z 3G_.O 6

T_TAL PRESSU4RE 217.5 PS|A 30.0 _ 315.0 7

REYNC_0S HUMBER PER iNCH 0.0264 X 106 277.5 4 335._ 8

H $ 0.0433_ LB/_T X SEC
O

TOTAL TEMPERATURE 1649.30 DEGREES RAN_|NE

ANGLE OF" ATTAC_ 5.0 DEGR(ES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_EAT TWANSFER TEST

AF_._LLO

A E D C TUNNEL C

CC_NFIGuWAT[ON tl MACM NO, 10.04

IOTAL P_E$SUWE 217.5 FSIA

NEYN_-_L.DS NUNBER pER |NCM 0.0_84 X 106

NO* 0.04333 LB/_T X SEC

TOTAL TENp[RATUkE tG4g.30 DEGREES RAIW_.|NE

ANGLE C_ AITAC_ 5.0 DEGREES

pt_I S Y NE, C,L
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225.0 Z
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255.0 •
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

l_;',_ _'_'" "

_EA T TNANSFEJk TE.$ r

A pL'_L LO

A E 0 C TUNNE.L C

pHI SYNBOL

CCt_F | GUMA T i O_ 11 NACH N_."%. _._j . I.._al _J. 1

G_OUP NC,. 2 15.0 2

TOTAL P_E.SSURE. 217.5 FS|A 30.O 3

EcEYNC, LO,._ NUNGE._ pEl_ INCH 0.0284 X 106 277.5 4

H $ G,L14333 LB/_T X $[C
0

TOTAL TE.MPE._ATURE. 1649.30 0EGRE.E.S _AN_,.|NE.

ANGLE. OF ATTACK. 5.0 DE.G_E.ES

v

THIS, GNApH _E'P_E'SENTS C'."NF|GuNATLC'I',I NUNBE'N 11, GHOUP NUNBE'k ;_, sECTION NUNB[k -_

pH | ¢" YM p- Cq..
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NORTH AMERICAN AVIATION, INC.

_l_i pil rl iP_ I-il-l-i _l q

_ _ i 11 i_ti_l ! • ii ir I

SPACE and INFORMATION SYSTE_IS DIVISION

_EAT T_ANsFE_ TEST

APC'I._L@

A E _ C TuNNE_ C

pM] SYNBC_

CC+NF|GuKAT[C_ 11 MACM NO. 1_.D4 180.Q !

G_C_P _- 6 225,G 2

TOTAL PRESSUWE Z14.7 pSIA 240.0 3

KEY NOL05 NUMBEk PER ]NCM 0.0283 X )06 255.Q 4

i 0,04333 LBI_T X $EC ZTO.Q 5
o

TOTAL TEwFERATUWE IB43.20 OEGREES RAIw_<.INE 225.fi 2

ANGLE _ ATTAC_ 5.% DEGREES
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NORTH AMERICAN AVIATION, INC. Si'A('Eand INVORNIATION SYSTEltIS DIVISION

HEAT TRANSFER TEST

APL_LL@

A E D C TUNNEL C

phi SYMBC_

CL_FIGURAT|C'.N 11 NACH NO. IQ.D4 D. 1

G_OUP N_. • 15.0 Z

TOTAL PRESSURE Z14.7 PS|A 30.0 3

REYNOLDS NUNBER PER |NCH 0.02_3 X 106 277.5 4

HOi 0.04333 LB/_T X SEC

TOTAL TENPERATURE 1643.20 DEGREES kANKINE

ANGLE _ ATTACR 5.1 CEGREES

30 .OOOO
THLS G_AP_ REPRESENT5 CONFIGUIWAI|C'N NUMBER 11, GROUP NUMBER 6, SECTION NUMP, Ek -0

phi SyM_,7_
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

"FAT TNANSFER TEST

_L%L LC"

a E C C TUNNEL C

CC_NIrIGURATIL-_I 11 NACH NO. 10,04

G_OUP IqlO. 6

TL_TaL FI_ESSuI_E 214.7 P$IA

IxEYN('ILO5 NUMBE_ PER INCH O,02,83 X 106

_lOi !3.04333 LB/_T X SEC

TOTAL TEMPERATL_E 1G43.ZO DEGREES _{ANKIN[

ANGLE C,(r ATTACK 5.1 DEGREES

pHI 5 YMB Cq..

1_0.0 1
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2,55 .O 4

270.0 5

22'5.0 2,
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NORTH
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AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

x

HEAT TRANSFER TEST

AF_-_LLO

A E 0 C TUNNEL C

pHI StMBOt.

CONFIGURATION 11 NACH NO, 10,04 0, 1

GROUP NO, 6 15,0 2

TOTAL PRESSURE 214.7 PSIA 30.O 3

REYNOLDS NUMBER PER INCH U.OZ83 X ID 6 277.5 4

HO_ 0.04333 LB/_T X SEC

TOTAL TEMPERATURE tG43.Z00EGREES RANK INE

ANGLE OF ATTACK 5.10EGREES

THIS GNAPH h_EI:_ESENTS CONF|GUI_AT|ON NUNBEN 11, GNOUP NUNBER 6, SECTION NUMBE_ -0
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NORTH

HEAT TRANSFEI_ TEST

APOLLO

A E D C TUNNEL C

AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEl_IS DIVISION

pHI SYMBOL

CONFLGuRkTIOI_I 11 NACH NO. IO.134 180.O 1

G_OUP NO. 3 225.0 2

TOTAL PRESsuRE Z17.5 p$1A Z40.O 3

REYNOLOS NUMBER pIER INCH 0.0285 X 106 255.0 4

HO_ 0.0433:3 LB/i_T X BEC ZT'O.O 5

TOTAL TIrMpIrRAT URE I G4_,.O0 DEGREES RANI(.INE 225.0 Z

ANGLE _ ATTACI_ I0,I DEGI_FES

THIS GI_ApH I_EP_E$[NTS CC_4FIGu_AT|L'_I NUNBEI¢ 11 i GHOUP NUNBE'E( 3, SECTION NuNBEI_{ -O
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

HEAT T_ANSFER TEST

APOLLO

A E 0 C TUNNEL C

PHi SYNBOL

CONF|GU_AT|ON 11 NACH NO. 10.04 O. I

r_OuP NO. 3 15.0 2

TOTAL P_ES_URE 217.5 PS|A 50.0 5

REYNOi_DS NUMBER pER INCH 0.0286 X 10 G 277.5 4

HO_ 0.04333 LB/_T X SEE

TOTAL TEMPERATURE 1645,00 0EGREES RANK INE

ANGLE _ ATTACK 10.1 DEGREES

T_IS GNApH _EPRESENT$ CC_IF|GU_AT|Q_I NUNBE_ 11 _ GNOUP NUMBE_ 3, SECTIC_ NUNBEE -O
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

HEAT T_ANSFER TEST

AF_.-ILLO

A E D C TUNNEL C

CL-'_NFIGuRATiON 11 NACM NO. 10.04

GROUP NO. 3

TOTAL PRESSURE 217.5 pSIA

NEYNOLD$ NUMBER PER INCH 0.0286 X 1 °6

i
N 0.04333 LB/_T X SEC
O

TOTAL TEMpERATUrE 16/5.OO DEGREES RANIilNE

ANGLE OF ATTAC_ 10.1 DEGREES

pMI SYMBOL

180.O 1

225.0 2

240.0 3

255.0 A

270.0 5

225.0 2

IMIS GNAP_ _EP_ESENTS Ck_NFIGU_ATiON NUMBEN 111 GROUP NUNBER 5, SECT|ON NUMBER -0
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NORTH AMERICAN AVIATION, INC.
INFORMATION SYSTEMS DIVISION

SPACE and

N

#

H

O

s

1.0O00O

t .0000O

0°100OO

0.0SOOO

J

0

HEAT T_ANSFER TEST

AF_-_L.LO

A E D C TUNNEL C

pMI SYMBOL

CONF|GU_ATION 11 NACH NO. 10.04 O. 1

GROUp NO. 3 15.0 2

TOTAL PREssurE 21T.5 PS|A 30.0 3

REYNOLDS NUMBER pER INCH O.OZBG X 106 277.5 4

H 0.04333 LB/_T X SiC
O

TOTAL TEMPERATURE 1645.O0 0EGREES RANKINE

ANGLE OF ATTAC_ 10.1 DEGREEs

j,,w_
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

X

HEAT TRANSFER TEST

APOLLO

A [ O C TUNNEL C

pH| SyHBoL

CONFI;U_ATION It NACH NO. 10.04 180.0 1

CROUP NO. • 225.0 Z

TOTAL pRE$SUI_E 209.0 PS|A 240.0 3

REYNCCDS NUNBER PER INCH 0.0274 X tO G 255.0 4

HOe 0.04335 LB/_T X $EC 270.0 5

TOTAL TEMPERATURE ISAe.SO DEGREES RANK IN( 2Z5.0 Z

ANGLE OF ATTACK 10.1 DEGREES

TH|S GRAP_ REPRESENTS CONF|GuRATION NUMBER It, G_OUP NUMBER 7, SECTION NUNBE_ -O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_EAT T_ANSFE@ TE_T

APL"_.LO

k E D C TUNNEL C

ptA[ SYMBOL

CONF|GU_AT|ON 11 MACH NO. IO.DA 0. 1

G_OUP NO. T 15.O 2

TOTAL PRESSURE 209.0 PSlA 30.0 3

_[YN*..-_LO$ NUM(BER PER INCH 0.0274 X 106 277.5 4

_ 0.04333 LB/_T X SEC
0

_OTAL T_HpERATi._E 1GAe.60 OEGREE$ RANK. IN_

&N6L[ _ ATTACK lO.t O_r.eR_[$

_iO,O00O
T_| S GHAp_ MEP_ESENTS CONFIGUHAT|L"_I NUMB[H 11, GRL'_P NUMBER 7, SECTIC.J_I NUMBER -0

PHI SYMBOL

255.0 5

300,0 G

315.0 7
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

. o

_EAT T_AHSFER TEST

Ai_-"LL@

A E D C TUNNEL C

I_I SYMBCA.

CONFIGUi_AT|C4_ tl MACH NO. 10.04 180.0 1

GROUp NO. 7 Z2fl.0 Z

TOTAL PRESSURE 209.0 PSIA 240.0 3

RE_k._t.DS NUMBER PER INCH 0.O27A X 106 255.0 A

HOl O.04333 LBI_T X SEC 270.0 5

TOTAL TEMPERATURE 1648.G0 DEGREES RANI_INE 225.0 Z

ANGLE C'd= ATTAC_ 10.10£GREE$

THIS G_ApH NEpNESENT$ C_'_FIGu_ATLON NUMBER 11, G_OUP NUMBE_ 7, SECTION NUMBER -0

40_9-07 L_
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NORTH AMERICAN AVIATION, INC.
INFORMATION SYSTEMS DIVISION

SPACE and

I,U

PHI $YHBcx. PHI S YNBOt.
CONF|GURAT|ON 11 NACH NO. 10.04 0. 1 _'@5.0HEAT TRANSFER TEST GROUp NO. • 5

15.0 2 300.0 6

TOTAL PMESSt.I_E 20@.0 PS|A _O.O 3 315.O 7

APC_LLO RIr¥1w_'_--0S NUMBER PER INCH 0.0_74 X 106 277.5 4 335.0 8
HO_ 0.04333 LB/_T X SEC

A E 0 C TUNNEL C TOTAL TENPERATUi_E IGAe.60 0EGREES RAN_INE

ANGLE OF ATTACK IO.1 DEr.,I_EE S

THIS G_APH _EP_ESENTS CC_IF|GU_ATiON NUHBEH 11, G_OUP NUMBE_ 7, SECTEC_ NUHBEk -0 O2@ 00_
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT T_ANSFER TEST

ApL'_LLO

A E 0 C TUNNEL C

pHI SYMBOL

CC,NFIGU_ATIC_ 11 MACH NO. 10.g4 180.0 I

GHCJuP NO. I':_ 225.0 2

TOTAL P_ESSURE 217.5 PSIA 240.0 3

REYNC_0$ NUNSER pER iNCH 0.0286 X 106 255.0 4

H _ 0.04333 LB/_T X SEC 270.0 5
O

TOTAL TEMPERATURE 1643.30 DEGREES _ANK|NE ZZS.O 2

ANGLE OF ATTACK 15.O DEGREES

T_I$ GRApi'_ i,iEPHESENT$ CL"_I,,IEIGuHAT|L'_N NUMt_[i'( 111 GkC}UP NUNBER
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51 SECTION NUNBEE -O
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NORTH

_.QOOB

AMERICAN

THIS GRAPH:

AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

APOLLO

A E O C TUNNEL C

pHI •TMBOL pHI SYMBOL

CONFIGU_AT|C_I |1 MACH NO. 10.04 O. t 2•5°0 5

¢_OUP NO. B_ 15.0 2 300.0 G

TOTAL PRE••Ui_E 217.5 P•|A 50.0 3 315.0 7

REYli_LD• NUMBER PER INCH 0.028• X 106 277.5 • 335.0 8

HO= 0.04333 LB/_T X •EC

TOTAL TEMPERATURE 1•4•.30 DEGREE• RANK INE

ANGLE OI r ATTACK 15.0 DECREE•

. eu _ _[LIION NUN§ER -0 541 000
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NORTH AMERICAN AVIATION, INC.

MEAT T_ANSFE_ TEST

APL_LLO

A E D C TUNNEL C

CL'_NF|GUHAT|OiN 11 MACH NO. 10.O4

C_ouP NO. I'_

TOTAL P_E$SUHE 217.5 PS|A

REYNOLDS NUNBE_ PER INCH 0.O28G X 106

NO* 0.04333 LB/_T X SEC

TOTAL TENPEHATt._E 1643.30 0EGREE$ EANK|NE

ANGLE OF" ATTACK 15.O DEGREES

TH|S GNApH NEP_ESENT$ CONF|GU_AT|C'_i NUMBER

SPACE and INFORMATION SYSTEMS DIVISION

a X

I:HI SYMBOL

180.O 1

225.0 Z

240.0 3
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270.0 S
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NORTH

1.00oo0

AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TNANsFER TEST

AF_",LLO

a E 0 C TUNNEL C

CL'_/IGI._AT|¢--_ 11 NACH NO, 10.04

_RouP NO. I "_

TOTAL PRES_U_I_[ 217.5 PSIA

_EYI_DS NUMBER PER INCH 0,0286 X IO G

HO_ 0.0433• LB/_T X SEC

TOTAL TEMPE_ATLJ_E 1643.•0 DEGREES RAI_INE

ANGLE OF ATTACK 15.O DEGI_EE$

l

T_I5 GHAPH REPRESENTS CL-_NFIGuI_ATIL"_4 NVI4BER 11_ GROUP NUMBER • SECT|ON NUMBE_ -0

phi SYMBOL phi SYMBc_

O. 1 285.0 5

15.O 2 3O0.O 6

30.O 5 515,O 7

277.5 4 3_5.0 6
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NORTH AMERICAN AVIATION, INC SPACE and INFOR_IATION SYSTEMS DIVISION

HEAT T_ANSFER TEST

APOLLO

k E C C TUNNEL C

CL",NFIGUEATION tt MACN NO. IO.O4

GROUP NO. 9

TOTAL pRESSUI_E 212.7 PS|A

R[YNOLD$ NUMBER PER INCH 0.0281 X IO6

N _ 0.04333 LB/_T X SEC
O

TOTAL T[NpERATUi_E 163S.80 DEGREES RANK IN|

ANGLE OF ATTAC_ 15.O OEG.REES

I:t,ti SYI4BOL
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NORTH AMERICAN AVIATION, INC

3o.oooo
TM|$ Gk_ A pM

HEAT T_ANSFER TEST

APL-_LO

A E 0 C TUNNEL C

SPACE and INFORMATION SYSTEMS DIVISION

pN! SYMBOL pH! SYM6OL

CL%_iFIGURATLON 11 NACH NO. 10.O4 O. 1 Z85.0 S

CROUP NO. 9 15.O 2 300.0 6

TO]AL PRESSURE 212.7 PS_A 30.0 3 315.0 7

R[YNOLOS NUMBER pER INCH O.O281 X 106 277.5 d 335.0 8

H * 0.0435S LB/_T X SIC
0

TOTAL TEMPERATUI_E 1639.80 DEGREES RANK|NE

ANGLE _ ATTACk 15.0 DECREES
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NORTH AMERICAN AVIATION, INC
SPACE and INFORMATION SYSTENIS DIVISION

MEAT TRANSFE_ TEST

AFL_LO

A E C C TUNNEL C

pHI SYMBOL

CL_FIGufiATION 11 NACH NO. 10.04 lUO.0 1

G_L-_p N(2. $ 225.0 Z

TOTAL P_ESSU_E 212._ PSZA 240.0 3

_EYN_LO$ NUMeEk PE_ iNCH U.0281 X 10G 255._ 4

HO* 0.04333 LB/_T X SEC 2TO.O 5

TOTAL TEMPE_ATUHE 1639.80 DEGREES _ANKINE 225.0 2

ANGLE OF ATTACR 15.0 DEGREES

TNIs GI<ApM NEPi_ESENTS CONFIGuI_ATI¢4_ NUNBEix 11, GMC,UP NUM_E_ 9, SECTIC_ NUMBFk -0
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NORTH AMERICAN AVIATION, INC: SPACE and INFORMATION SYSTEMS DIVISION

.-I

HEAT TRANSFE_ TEST

APOLLO

A [ O C TUNNEL C

TM| 5 GRAPH REPRESENTS CC, NF|GuRATLL-'_ NUMBE_

pHI SYMBOL phi SYMBc_

CCqNFIGUHATiC'_I V1 MACH NO, 10,_4 0. 1 Z85._ 5

G_OUP NO, 9 15.0 Z 300.0 6

TOTAL PRESSURE 212.T PS|A 50.0 3 315.0 7

_EYNL-NLDS NUMBER P1ER |NCH _.0281 X 106 277.5 A 335._ 8

H O 0,04333 LB/_T X $EC

TOTAL TENPERATUI_E 1639.80 OEGREES RAI_%|N(

ANGLE OF ATTACK 15.O DEG,_EES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

HEAT TRANSFER TEST

APOt.LO

A ( D C TUNNEL C

CONF|GURAT|ON tt NACH NO. 10.09

GROUP NO. lO

TOTAL PRESSURE 4G0,9 P$|A

REYNQI.O$ NUI411ER PER |NCM O.OSSO X t0 6

HOS O.OeE?? LB/_T X SEC

TOTAL TENPERATURE t?ES.GO DEGREES RANK|NE

ANGt.E CI r ATTACK 0,0 DEGREES

TH|S GRAP_ NEPRESENTS CC4qF|GUNAT|_ NUNBEN

lml SVI4801.
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NORTH AMERICAN AVIATION, INC.

SPACE and INFORMATION SYSTEMS DIVISION

1.OI3OO

Oo 10i_

0.0100

I/

0

l:_'t! SYMBOL

CO_IFLGURAT|ON 11 MACH NO. 10.09 O. 1

HEAT TRANSFER TEST GRC_jp NO. 20 15.0 Z

TOTAL PRESS_E 460.9 PS|A 30.0 3

AI:_.-',LLO REYROLOS NUMBER pER INCN 0.0550 X 106 277.5 a

H _ 0.06277 LB/IFT X SEC
0

A E D C TUNNEL C TOTAL TEMPERATURE 17ZG.60 DEGREES RANF. INE

ANGLE OF ATTACF. 0.O DEGREES

T_L5 GKAPM _EPRESENI5 CONF|GuHAT|ON NUMBER 11, GROUP NUNBEk 20, SECT|C_ NUMBER -O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

mEAT TNANSFER TEST

A E 0 C TUNNEL C

pHI SYMBOL

CONF|GUI_ATION 11 _LACH NO. 10.09 180.0 %

C,_OUP NO. 20 225.0 2

TOTAL PR[SSL_E 460,9 PS|A 240.0 3

REYNOLDS NUMBER PER |N(H 0.0550 X 106 255.0 4

H _ 0.062?7 LB/_T X SEC Z70.0
O

TOTAL TENpENATU_E 17_G.GO DEGREES RANK|NE 2ZS.O 2

ANGLE OF ATTAC_ O.O OE&REES

X X

THIs Gt<apH REPRESENTS CONFIGUNATIO N NUNBEH 111 GkOUP NUMBER Z0, SECTI¢_I NUMBER -O

483Y-UI I
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

APOLLO

A E D C TUNNEL C

pHI SYNBOL

CONFiGURATiON 11 MACH NO. 10,Og O. 1

_OUP NO. 20 15.0 Z

TOTAL PREssuRE 4GO.g PS|A 3,0.0 3

REYNOLDS NUMBER PER INCH 0.0550 X 10 G Z77.5 d

HOi 0.06277 LB/_T X SEC

TOTAL TEMpERATUI_E 172G.GO DEGREES RANK. INE

ANGLE El r ATTACK O.O DEGREES

pI.i[ SYI4BOL

285.0 5

300.0 G

315.0 7

335.0 8
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTE_IS DIVISION

HEAT TRANSF[R TEST

A I_C'_...L O

A [ D C TUNN(L C

CONFIGURATION 11 MACH NO. 10.09

r,,_ OU p NO. 24

TOTAL PRI[SSURF 456.9 PS|A

RI[YNOt.DS N_ER P(R INCH 0.0544 X 10 (;

HO_ 0.06217 LB/_T X $(C

TOTAL T[MpFRATUi_E 1 728.60 OIrGR[[$ RANK l Nit

ANGLE OF ATTACK O.O OEGREES

Pt4! SYMBOL

180.0 1

:)Z5 .O 2

Z40.0 3

255°0 4

270.0 S

2Z5.0 2

T_|$ G_ApH _EPRESENTS CC_F|GU_ATIC, N NUMSE_

v v

11, GNC_P NUMBEi_ ZAi SECTION NUMBE_ -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

APOLLO

A E D C TUNNEL C

pHI SYNBOL pHi SYMBOL

CL"_FXGuI_AT|ON 11 MACH NO. 10.09 0. t 285.0 5

G_OUP NO. 24 15o0 2 300.0 6

TO;AL PRESSUi_E 45G.g P$|A 30.0 3 315.0 7

REYN_t.O$ NUN6ER PER INCH 0.0544 X 106 277.5 4 335.0 6

NO_ 0.0G277 LS/_T X SEC
TOTAL TENPERATUI_E 17_8.G0 DEGREES RANK|N(

ANGLE _ ATTAC_ O.0 0EG4_EES

_0.O000

tD.DOOQ

T_|_ GRAPH HEPRESENTS CL'_NFiGURAT|L-_I NUMBER ill GROUP NUNBE_ 24, SECT|ON NUMBE_ -0 217 000
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NORTH AMERICAN AVIATION, INC.

A I I Iii _i I_m i

X

SPACE and INFORMATION SYSTEMS DIVISION

C_FIGURATIC_ 11 NACH NO. 10.09

HEAT TRANSFER TEST GRC_p NO. 24

TOTAL PRESSURE 456.9 PS|A

APL'_LO REYkIL'_DS NUI_ER PER |_H 0.0544 X 106

HO_ O.OG_77 |BLOT X SEC

A E O C TUNNEL C TOTAL TEMPERATL_E 1725.60 DEGREES RANK INE

ANGLE OF ATTAC_ O.O DEGREES

F_! $YNBOL.
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225.0 Z
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225.0 Z

THIS G_AP_ HEPRESENT$ CONF|GU_ATLON NUMBE_ 11, G_OUP NUMBER 24. $ECTION NUluIIBE_ -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

-ii

HEAT TRANSF[R TEST

AI_"LLO

A E 0 C TUNN[L C

P_! SXMBOL

CONF|GUMAT|ON 11 MACH NO. 10._ O. 1

GROUP NO. Z4 15.0 2

TOTAL PRESSURE 45G.g PS|A 30.0 3

REYN(_.OS NUMS[R PI[R INCH 0.0544 X 106 277.5 4

HO_ 0.06277 LB/_T X SEC

TOTAL T[MP[RATU_[ t 7Z8.60 D[GREES RANIr, IN[

ANGLE OF ATTACK O.O DEG4_[£$

T_|$ G_APH _[P_ESENT$ CC'_IFXGUMAT|ON NUMBEH ,11, G_OUP NUMBE_ 24_ SECTION NUMBER -0
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NORTH AMERICAN AVIATION. INC SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

Al=Ot.LO

A E O C TUNN[L C

CONFIGURATION 11 MACH NO. 10.O9

CROUp NO. 21

TOTAL PRESSt_E 461.2 pSlA

REYNOLDS NUMIIER pER INCH 0.0555 X 106

HO_ O.06Z?? LB/_T X SEC

TOTAL TEMP[RATU_[ 1721.80 D[GREE$ RAN_|NE

ANGL[ OF ATTACK 5.0 O[GR[[ s

R I| SYMBOL

180.0 1

ZZ_.O Z

Z40.O 3

Z55.0 4

Z TO.O 5
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NORTH

$1o,oooo

AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

MEAT TRANSFER TEST

APOLLO

A E D C TUNNEL C

pH| SYMBOL

CONF|GURAT[ON 11 MACH NO. 10.09 O. 1

Gi_ OU p NO. 21 15.0 2

TOTAL PRESSURE 461.2 PS|A 30.0 S

REYNOLDS NUMBER PER INCH U.OSS3 X 106 277.5 4

M i 0.06277 LB/_T X SEC
0

TOTAL TEMpERATUiiE 17_1.80 OEGREES RANKINE

ANGLE _ ATTACK. 5.0 DEGREES

Tt_|$ GRAPH HEpRESENTS CL-_IFIGuHATIL'_ NUMBEH 11 i GHOUP NUMBER _t, SECTION NUMBER -0
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NORTH

MEAT T_ANSFER TEST

APOLLO

A E D C TUNNEL C

AMERICAN AVIATION, INC.

X

CONF[GUHAT|ON 11 MACH NO. 10.09

G4_OUP NO. 21

TOTAL PRESSL._E 461.2 PS|A

REYNL_L.OS NUMBER PER INCH 0.0553 X 106

H _ 0.062T7 LBI_T X sEC
O

TOTAL TEMPERATURE 1721.80 DEGREES RAN_|NE

ANGLE OF ATTACK 5.0 DEGREES

SPACE and INFORMATION SYSTEMS DIVISION

X

phi SYNBC_

180.0 1

225.0 2

240.0 3

Z55.0 4

270.0 5

225.0 2

THIS GRAPH REPRESENTS CONFIGURATION NUMBER 11, G_OUP NUMBE_ _I, SECTIC_ NUMBE# -b
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NORTH

I.oO0oo

AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

nEAT T_&NSFER TEST

AP_."q,.LO

A ( D C TUNNEL C

Pill $YNBC_

CONFIGU_AT|_'_I 11 NACH N_. 10.09 O. 1

G_ROUp NO. 21 15.0 2

TOTAL PRE$S_E 461,2 PS|A 30.0 3

_EYNOLOS NUMIBE_ PER INCH 0.0553 X 106 277.5 4

HO_ 0.05277 LB/_T I SEC

TOTAL TENPERATUI_E 1721.80 DEGREES RANIS|N(

ANGLE OF ATTAC_ 5,0 DEGrEEs

THIS GNAPH NEPRESENT$ £ONFIGURAT|ON NUNBEI't 11, GI_C_Jp NUNBE_ 21, SECTION NUNBEk -13
• =
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NORTH AMERICAN AVIATION, INC

X

SPACE and INFORMATION SYSTEMS DIVISION

I.q(AT T_ANSFIEi_ TIE,ST

A PC_.LO

A ( 0 C TUNN(L C

CC4_FiGu_AT|_N tt NACM N_. 10.09

TOTAL FRE$SU_[ 461.4 PSJA

REYNOL05 NUMB(_ P(R INCH O.0551 X 106

HO* 0.062?7 L6/_T X SEC

TOTAL TEMPERATURE 1725.70 DEGREES RANI_INE

aNGLE OF aTTaCK 10.10Er_EES

P_I SYNBOL

180.0 1

225.0 Z

240.0 3

255.0 4

270.0 5

225.0 2

I_LS G_APH _EPA[$ENTS CL_IF|GuRAT|ON NUMBER 11, GROUP NUMSEk 22, SECTlcfl NUNBFk -b
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEm, IS DIVISION

HEAT T_ANSFER TEST

AF%",,LLO

A E D C TUNNEL C

pill SYMBOL P_] SYMBOL

CC_IF|GU_ATION 11 NACH NO. 10.09 O. 1 285.0 5

G_OUp NO. 2Z 15.0 Z 300.0 6

TOTAL PRESSURE 461.4 PS[a 30.0 3 315.0 7

REYNOLDS NUMBER PER iNCH O.0551 X 106 277.5 4 535.0 8

HO_ 0.06277 LB/_T X SEC

TOTAL TEMPERATUi_E 1725.70 DEGREES RANK, INE

ANGLE C'4r ATTACK 10.1 DEGREES

_O.OOIX) THIs GNAPP_ REPRESENTS O,."_IF|GuI_ATIC"_ NuNBEk 11, GROUP NUNSEN 22, SECTION NUNBE':i -O
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

-R

mEAT TeANSFER TEST

A_OL.LO

A E 0 C TUNNEL C

pt-_1 SYMBOL

CL_F|Gu_AT|ON 11 MACH NO. 10.09 180.0 I

G_OUP NO. 22 225.0 2

TOTAL PRESSURE 461.4 Ps|a 240.0 3 j

kEY I$,_'X_DS NUMBER PER |NCH _.0551 X $ °6 255.0 4 //

H04( 0.06277 LB/_T X SEC 2T0.O 5 /
TOTAL TENPERATUI_[ 1725.70 DEGREES _AN_|NE 225.0 2

ANGLE OF ATTAC_ 10.1 DE_EEs

TR|S OMApH _[F_ES[NT$ CONFIGUrATiON NUMBE_ 11_ GNOUP NUMBE_ _2, SECTION NUMBER -O

4U3_-O7 ',,,,--

199 WOO

,.OOOOO

t o0OOOO

*tO. . t.

/
>El

•, "_,

%

%.

° O, - T.

\

\

",,\

\I

- Q, - S.

$/R

m_

-4.

¢

/

/
F

I..I
7

\

- I.

":/ A I

J I

/
J !

1

J \

\

-%

- t. - I.

0._

O.OtO00

O.OOtO0
0

M

4(

/

14

0

4(

A-178

SID 63-1135



NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

. iI1"11 L1 P- il

ill_ "_'_ _ ""--_el_

nEAT T_&NSFER TEST

APC, t.LO

A E D ¢ TUNNEL C

pt',_l SYNBOL p_l SYNBoL

CL'_IFIGi,_AT|Cq 11 NACH NO. 10.09 O. 1 Z85.G 5

_OUP I_. Z2 15.O Z 500.0 G

TOTAL PRESSURE 4e1.4 P$|A 30.0 3 ]15.0 7

REYNOLDS NUNS(R PER INCH 0.055t X IG G 277,5 4 355.0 8

HO_ 0.06277 LB/_T X $(C

TOTAL TEMpERATUrE 17_5.70 OEGRE(S RANK|N(

ANGLE OF" ATTACK 10.1 DECREES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

NEAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

CC',NFIG_AT|Cti 11 I,CtCH NO. 10.09

G_C_p NO. 23

TOTAL PRESSURE 459.2 PS|A

REYNOE,.O_ NUMBER PER |_H 0.0548 X tO G

NO_ O.OS277 LBI_T X SEC

TOTAL TENPERATUI_E t72G.80 D[GREE$ RA_INE

ANGLE _ ATTAC_ IS.O OE_EES

PHI SYMBOL

180.0 1

2Z5.0 Z
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT T_ANSFER TEST

A F_"_,.LO

A E O C TUNNEL C

pHI SYMBOL PHI SYHBOL

CONFIGU_AT|ON l! MACH NO. 10.09 O. ! 255.0 5

r_ C'X) p NO. 2;5 15.0 2 _00.0 6

TOTAL PRESSUiRE 459.2 PSIA 30.0 3 315.0 7

REYNOLDS NUMBER PER iNCH 0.0548 X tO G 277.5 4 355.0 8

HO_ 0.06277 LB/_T X SEC

TOTAL TENpERATURE *-72G.00 DEGREES RANKINE

ANGLE _ ATTACK 15.0 DEGREES

SQ.OOOQ
THIS GkApH HE'p_ESENT$ C,,_"4qFIGu_,ATIL"_I NUMBE_ 11 p G_OLJP NUMBE_ 23, SECTION NUI'CBEk -O
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NORTH AMERICAN AVIATION, INC

HEAT TRANSFER TE_T

APOLLO

A [ D C TUNNEL C

SPACE and INFORMATION SYSTEMS DIVISION

pH| SYMBOt.

CONF|GuI_AT|ON 11 NACH NO. 10.01 180.0 1

G-qOUP NO. 23 ZZS.O Z

TOTAL PRE$$uB[ A59.Z P$|A Z4O.O 3

REYNOLOS NUNBER PER INCH O.054B X 106 Z55.0 4

NO• O.OGZ?? LB/_T X BEC Z TO.O 5

TOTAL TEMpERATUI_E 17ZB.80 OEGREES RANK INE 225.0 Z

ANGLE _ ATTACK 15,00EGREE$

v
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

APOLLO

A ( D C TUNNEL C

pM! SYN6OL pM! S¥1.e_

CONF|GU_AT|O4_I 11 NACH NO. 10.O9 0. 1 Z85.0 5

EROUp NO. 23 15.0 2 300.0 6

TOTAL PtRESSUI_[ 45D.Z p$|A 30.0 3 315.0 7

R(YNQLOs NUN6ER PER INCH 0.0548 X 106 277.5 4 335.0 $

HO_ 0.06Z77 LB/_T X SEC

TOTAL TENPERATUI_E t72G.e0 DEGREES RANK|NE

ANGLE OF ATTACK 15.O 0(G4_£(S
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NORTH AMERICAN AVIATION, INC, SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

AFL_LL,: ,

A E D C TUNNEL C

FHI S YME,'t

O:_.FIGLRATI,;_ 11 kqACH N¢. 10.13 180.0 1

GR,.'t;F _-'. 25 225.0 2

T'I"TAL FREsSuRE 7_4.3 PSIA 240.0 3

REY_StDS NUMBER FER INCH _}.0858 X 106 255.0 4

H,_* 0.08133 LB/_T X $EC 270.0 5

TL_TAL TEMFERATURE 1782.00 CEG;_EES RANKINE 225.0 2

ANGLE C_ ATTACK 0.0 DEGREES
2rl(, .9 A

003 ",f'J'"

I_0,0000

10,0000
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NORTH AMERICAN AVIATION, INC.
__ _ SPACE and INFORMATION SYSTEMS DIVISION

• .-,.,a_p

HEAT TIRA_FEI_ TEST

A FCt_ L ,3

A E I_ C TUNNEL C

FHI S YME,-I

CCNFIOuI_ATIr'_. 11 _ACH 4,', 10.13 .q. I

G_,."'L F i_S. _ 5 I 5. -q 2'

TC'TAt F_EssU_RE ?134.3 FSIA 5.q..q 5

REYNCtDS NtrWBE_ FE_ INCH g.0$58 X 106 277.5 4

H. _" 0.00133 LE/_T X sEC
L

TCTAL TEMFERATUIRE 1782.L3C) DEGrEEs I;ANKINE

ANGLE ,SF ATTACK 0.. r) DEGrEEs

2e5 .f5 5

315.o 7

355. _5 (R

A-185

SID 63mi135



NORTH AMERICAN AVIATION, INC.

SPACE and INFORMATION SYSTEMS DIVISIONe

; ,,, * -=a, _-¢¢ TrKT

i ....

r_'7 ,,-

_. 00000

| • 00000

0.10000

0.0100_

-10. ° !). - 8, . /'. -6. - S. - ,It, o 3. o Z.

\
o !. 0

0.00100
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEI_IS DIVISION

, IX]000

t, 00fl00

0.10000

H

/

H

,-

0.01000

0.001(30

C,-KFIGU_ATI,-'n 11 !_ACH N,-. 10.13

_EAT TRA_SFE_ TEST GB,--t._ _7. 25

T,-'TAL FRESSLI_E 764.3 FSIA

A_,__tL,L I_EYNCtDS NL,MBEIR FE_ INCH 0.0858 X 106

HC _" .q.g8133 tB/_T X SEC

A E D C TL"_-hEL C T,-;'TAL TEMFE_ATURE 1782.00 CEGPlEEs I;ANKINE

A_GLE L"_" ATTACK 0.0 DEGI_EES

_- 'r - ,r'-"_-"r". . l_l_ . •----_-r-r ..... _----T-T]-T-'--T--T-T--I'--

FHI SYMB,-_ FHI SY_BI-(

O. 1 285.0 5

15.0 2 300.O 6

30,0 3 515.0 7

277.5 4 335._

i

C,'5_

]--'r-- T ...... -_--r ......... -,--, !

!!

tl
;i

i

i
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

it[AT TRANSFER T(ST

APOLLO

A ( 0 C TUNNEL C

Pit i SYNBOL

CONF|Gt._AT|ON It NACH NO. t0.t3 |SG.O 1

f,R C_J p NO, 29 225.0 Z

TOTAL Plitirssuii( 753.4 pslK 7'AO.O 3

RIEYItOI.DS I_tjNB[I_ PER IN(it 0.0835 X IG G 255.0 4

itO _ 0.08133 LB/_T x $1EC Z_D.O 5

TOTAL T(MP(RATUi_I[ IT94.7'O 0[GR(($ RANKIN[ ZZ_.G Z

AN_,.[ L"ilr ATTACK O.0 DIEGR((8,

TH|S GNAPit _EPRESENTS CONFIGu_AT|ON NUNB[N tl, GHOUP NUNBE_ 29, SECTIC_ NUMBFk -_
2 79 bu0
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NORTH

_O,OOOO

AMERICAN AVIATION, INC.

.i

SPACE and INFORI_IATION SYSTEMS DIVISION

MEAT T_ANSFE_ TEST

APL-_LLO

A E D C TUNNEL C

F_K SYHBC_

CL'CCF|GURATION 11 NACM NO. 10.15 O. 1

G_OUP NO, Z8 15.0 Z

TOTAL F_ESSU_E 753.4 pSIA 30.O 3

_EYl_O5 NUNBE_ PER INCH 0.0835 X 106 277.5 4

H _ 0.08133 LB/_T X SIC
O

TOTAL TE#PERATU_E 1TgA.70 OEGREE$ _AN_INE

ANGLE C¢F ATTACR O.O DEGREES

THIS GflApM _/F_E$_NI$ CONFIGu_AT|L'_N NUMBEN 11 t G_OUF NUMB[_ 2g, SECT|ON NuM_Fk -LJ

pM | S Y MBC_

285.0 5

500 .O 6
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355.0 8
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

MEAT T_ANSFE_ TEST

AFL_L_

A E _ • T_NNEL C

P_I S_MBOL

C•-_FIGU_AT[L'_I 11 NACH I,i_. 10.15 1@O.0 1

G_OUP N_. 29 225.D 2

TOTAL P_ESsuKE 753.4 FS|A 2&O.O 3

_EYN_."_LCS Nu_BE_ PER |NCH Q.0835 X 106 255.0 4

nO* _.0_135 LII_T X SEC 2TO.O 5

T_TAL TEMPE_ATUkE I ?94.70 DEGREES EAN_LNE Z25.0 2

ANGLE L'_F" ATTACK 0._ OE(rI_EES

_, SECTIr_ NUMBE_ -0
2e$
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NORTH AMERICAN AVIATION, INC. SPACE and INFORhiATION SYSTEMS DIVISION

_(AT TRANSFER TEST

AF_.'X.LO

A E O C TUNNEL C

I:MI SYMBL-'IL F:'_| SYMBC_

CONFIGU_AT|C',N It MACN NO. 10.13 O. $ 265._ 5

Gi_O, UP NO. 29 t5.0 2 300.0 G

TOTAL PR(SSUI_E 755.4 PSi& 30,Q 3 315.0 7

REYNI_LOS NUMBER pER iNCH O.0835 X 10G 277.5 4 335.0 8

_ 0.08133 LB/_T X SEC
0

TOTAL TEMPERATURE t7_4.70 DEGREES R&t4F,|N(

ANGLE _ ATTAC_ O.O DECREES

I.OQOOO
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t .O0OO0

0.t00OO
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HE,AT TRANSFER TE,ST

APOLLO

A E, 0 C TUNNE,L C

F_| SYMBOL

(_FIGUI_ATION 11 _CN NO. 1Q.13 180.0 1

r.,_OMP NO. ZG 225.0 2

TOTAL PRE,SSU_E, 748._ PS|k 240.0 3

RE,YNOt.OS NUMBE,R pE,R |EM 0.0844 X tO G Z55,0 4

N _ 0.08133 LB/_T X $E,C 270.0 5
O

TOTAL TE,MPE,RATUI_E, 1778.50 OE,GRE,E,S _AN_INE, 225.0 Z

ANGLE- CtF ATTAC_ S.O OE,G_RE,E,S

T_|$ GHAPH RE,pRE,$EN[$ CONF|GUHATIL"I¢ NUMBEN 11, GICOUP NUMBE'R 215, SE'CTION NuMBE'I'_ -O

1
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

3Cl.0lX30

nEAT TRANSFER TEST

APOLLO

A E O C TUNNEL C

T_LS G_ApM KEP_ESENTS CONFEGu_AT|C_ NuMBEN 11, GKC,UP NUMBER Ze, SECTIC_ NUM_FN -0 2dll
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NORTH AMERICAN AVIATION, INC.

p_lillP, ....... ,
-- --_111 IIjJlL_II I Iqllm

SPACE and INFORMATION SYSTEMS DIVISION

mEAT TNANSFEH TEST

APOLLO

A E D C TUNNEL C

T_IS G_A_ _EP_ESENT$ CONFIGuHATIL TM NUNeEH lit GkOUP NUMEEE 26, $ECTIC_ NUMBFk -b 24T bbO
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NORTH AMERICAN AVIATION, INC

/

SPACE and INFORNIATION SYSTENIS DIVISION

it

1.00QQ0

t .m

0.tQ000

M

/

M

0

S

O.OSO00

O,_S_
o

"51

HEAT TRANSFER TEST

AI:K."Wt. LO

A E 0 C TUNNEL C

CL'wMFIGURAT|ON 11 NAC_ NC,. 10.13

GROUP NO. 28

TOTAL PRESSU¢_( 748.9 PS|A

REYI4Oi..DS NUMBER pER |NCH 0.0844 X 108

H • 0.06133 LB/_T X SEC
0

TOTAL TEMP[RATUI_[ 1776.50 DEGREES RANF. INE

ANGLE OF ATTACK 5.0 DECREES

,A

THIS G_APH REPRESENTS CL"_F|GU_AT|ONNUNBER 11, GRC_P NUMBER 28, SECT|(_ NUNB[_ -O

a
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pHI SYMBOL p_I SYNBCL

0. 1 285.0 3

15.O 2 300.0 8

30.0 3 315.0 7

277.5 4 335.0 8
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NORTH AMERICAN AVIATION INC SPACE and INFORMATION SYSTEMS DIVISION

H(AT TRANSFER T(_T

APOLLO

i ( 0 C TUNN(L C

P_i SYMB,CX.

CONFIG_I_ATiON 11 14ACH NO. 10.13 160.0 1

GRC_p NO. 27 225.0 2

TOTAL PRESSt._E 752.2 PS|A 240.0 3

REYNOL.0$ NUt41S(R PER [NC_ 0.064G X 106 255.0 4

_O _ O,O6133 LBI_T X SEC 270.0 5

TOTAL TEMP(RAT_( 1700.10 OEGREES RAN_IN( 225.0 2

ANGLE C4r ATTAC_ 10.10EG4REES

T_|S G_ApH _EPRESENTS CONFLGU_ATLON NUMBE_ 11t GkOUP NUMBE_ 271 SECT|C_ NUMB[k -O 25_ ooo
_o.oooo
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NORTH

30,0ooo

AMERICAN AVIATION, INC.

HIEAT TRANSFER TIEST

AF_.'%.LO

A E 0 C TUNNlEL C

SPACE and INFORNJATION SYSTEl%I_ DIVISION

CC¢,,IF|GURATIC_I 11 NACH NO. 10.13

_C'UP NC,. 27

TOTAL PRIESSURE 75Z.Z PSIA

_[YN_ILDS NUN_[_ PEG LNCH _.0846 X _O 6

H O.O8133 LB/_T X SIEC
O

TOTAL TIEMPIE_ATU_[ 1780.10 DEGREES RANIS.|NE

ANGLE _ ATTAC_ 10.1 DIEG_EES

IIIII_MID •

pM| SYMBOL pl_! SYNBC_

O. 1 Z85.0 5

15.0 Z 500.0 8

30.0 3 315.0 ?

277.5 4 335.0 8

T_IS GHAp_ REP_ESENIS CL-_FXGURAT|L'_ NUMBIEH 11, Gk_OUP NUMBIEIx 27, $IECTIC_ NUNBIE_ -O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORt_IATION SYSTE_,|S DIVISION

r_r_ i i Pi l.t Pl i.i.i i | .
--- . - .--_,lu,| |LJL|! I |l,l._

_EAT T_ANSFE_ TEST

APOLLO

A E D C TUNNEL C

PMI STMB_,,..

CC'_NE|GUNAT|ON 11 MACH NO. IO.13 180.0 1

G_C'_P N_, 2? 225.0 2

TOTAL P_ESSU_E 752.2 pSIA 240.0 5

HEY N__'_D5 NUNBE_ PER INCH 0.0846 X IQ 6 255.0 4

M _ 0.08133 LB/_T X SEC ZTO.O 5
O

T@TAL TEMPEAATUH[ 17_0.10 DEGREES RAN_INE Z25.0 2

ANGLE OF ATTACK I0.1 DEGREES

T_15 G_AF_ _EP_ES[NT5 CC_NF|GuNAT|C_ NuNBEN 11, GROUP NUNBER 27, S_CTJC_ NURSER -0

i .OOOO0

O. IOOOO
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O.OtO00
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NORTH AMERICAN AVIATION, INC SPACE and INFORltIATION SYSTE_IS DIVISION

I.m

HEAT TNANSFE_ TEST

AI:_'X.LO

A [ D C TUNNEL C

phi SYMBOL phi STMBC_

CONF|GURAT|ON 11 MACH NO. 10.13 O. 1 285.0 5

G_OUP NO. 27 15.0 2 SO0.O 6

TOTAL PR[SSL_RE 752.2 pSlA 30.0 3 315.0 7

NEYNOLOS NUMBEN PER INCH 0.08&6 X 106 277.5 4 335.0 8

H * 0.08133 LB/_T X SEC
0

TOTAL TEMPERATURE 1780.10 DEGREES NAN_INE

ANGLE C_r ATTACK 10.10EGREES

TMiS GNAP_ NEFNESENTS CL'_NF|GUNATLON NUM6EN 11 _ GNOuP NUMBEN 27, SECTION NUMBEN -O
257
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT T_ANSFER TEST

APOLLO

A E O C TUNNEL C

CC_FLGU_ATLC'_ 11 NACH NO. 10.13

(,_OUP NO. 28

TOTAL pRESSUI_E 753.2 PSIA

REYNOI.OS NUI_BER pER |NCN 0.0843 X 106

_0 _ 0.0@13_ LB/_T X $(C

TOTAL TEMPERATURE 1785.70 DEGREES RANI<,[NE

ANGLE OF AT.TACK 15.0 DEGREES

T_|S G_APM _EP_ESENT$ CC, NF|GUNATLC4¢ NuNBE_

pM| SYMBOL

180.0 1

Z25.0 2

240.0 3

255.0 4

270.0 5

225.0 Z

11 t GKOuP NUNBEk 28, $ECTiC_I NuNBEI"{ -U
2157 tttJt.)
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

• " I

HEAT TRANSFER TEST

APL'_LO

A E D C TUNNEL C

pHI SYMBOL pit[ SYMBCL

CONFIGUd_AT|ON tt NACH 1,40. 10.13 O. 1 Z85.0 5

G4_OUp NO. 2e 15.0 Z 300.0 E

TOTAL pRESSURE 753.2 PSIA 30.0 3 315.0 7

REYNL"ILOS NUMBER pER INCH 0.0843 X tO 6 Z77.5 • 335._ $

HO_ 0.O8133 LB/_T X S(C

TOTAL TEMP(RATUR( 1765.70 OEGREES RANK INE

ANGLE C'f" ATTACK 15.O DEG, REES

THIS G_AP_ _EPeESENTS CC_FIGUHATiON NUNEf_ 11, G_OUP NuMBrH 28, SECTICW NUMS_E -O Z_5
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NORTH

NEAT TNANSFEA TEST

APL-_LLO

A E D C TUNNEL (

il
II
II

- I.

AMERICAN AVIATION, INC.

CL-_iF|GUI_ATLON 11 NAC_ N_. 10.13

GI_OUP NO. 28

T@TAL P_E$SUI_( 753.Z pSiA

_EYNOt.D5 NUW6ER PE_ INCH 0.0843 X 1O 6

M i 0.08133 LB/_T X SE(

TOTAL TENPE_AT_E 1785.70 DEGREES _ANIC. INE

ANGLE C4r ATTA(K 15.0 DECREES

SPACE and INFORMATION SYSTEMS DIVISION

P_| SYNBOL

180.0 1

225.0 Z

Z40.0 3

255.0 4

270.0 5

225.0 Z

- I. - D. -4,

Z . O0000

il I I I 1
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RICAN AVIATION, INC.

SPACE and INFOR_IATION SYSTE_IS DIVISION

I,l

HEAT TMANSFER TEST

AI___t..LO

A E 0 C TUNNEL C

pM| SYMBOL P_l SY#BCL

(ONFIGufiATION It NACH NO. 10.13 0. 1 285.0 5

r,,.liOOp NO. 2S 15.0 2 500.0 G

TOTAL PRESSOE 75S.2 PS|A 30.0 3 315.0 7

REYNOLDS NUMIBE_ PER INCH Q.0043 X IO G Z77.5 4 355.0 8

HO_ 0,08135 LBI_T X SEC

TOTAL TEMPERATUI_[ 1785.?0 DEGREES RANI_.|N(

ANGLE OF" ATTAC_ 15.0 DEC.I_EE$

TH|S GMApM HEPHESENTS CC"NF|GuHAT|L"_ NUMBEH 11, GRC_P NUMBEk _8, $ECTIc_ NUMB[_ -b 269
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NORTH AMERICAN AVIATION, INC.

/ ._- _--

SI)ACE a]ld INFORI_IATION SYSTEMS DIVISION

I_I[AT TRAN.qI, IrI[R TEST

AF'Ot.LO

A I[ 0 C TUNNEL C

pit I SYMBOL

CoNIr|GU_AT|ON 11 MACH NO. tO.t8 t80.0 t

GRC_Ip NO. 41 ZZS.0 Z

TOTAL Fq_lrBBUl_l[ 1640.5 p$IA Z40.O 3

RI[YN(_..0$ NUCMBI[R Iq[R INCH O.IB95 X 10 G ;)55.0 4

HO_ 0.11512 LB/i_T X BI[C 27_.0 5

TOTAL TI[MP[RATUII_I[ 184Mlt.7'O 01[rGRI[I[S RANKINI[ 225.0 2

ANG_..I[ CIr ATTACK 0.0 DI[G_I[I[$

TH|5 G_ApM MI[PRESENT$ CONF|GUMAT|ON NUMBI[R 11, GRC_JP NUMBI[R 41_ 81[CTION NUMBI[R -O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTES, IS DIVISION

._ w _l

_.0000

HEAT TRANSFirR TEST

Al=_.'_t. LO

A E 0 C TUIqlI_EL £

P_I SYMBOL

COMIr|GUi_AT|(_I 11 MACH NO. 10.18 0. 1

r,,_ Cqj p NO. 41 13.0 Z

TOTAL PRIEssuiltE 1640.5 PS|A 30.0 3

REYNOLDS NUMBER PIER INCH O.1695 X IO 6 277.5 4

H • 0.11512 LB/_T X SEC
0

TOTAL TE_MpIrRATUliE 11168.7113 OrGR[ES RANIS|N[

ANr_.lr C4r ATTACK 0.0 DEGREES

P_I SY_OL

285.0 5

300.0 6

315.0 7

335.0 8

tO.m

O°lm

O,Ot_
t, g, $. 4, |. O. T. O. 9. SO.

A-205

5ID 63-I135



NORTH AM ERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEMS DIVISION

A |

MEAT TRANSFER TEST

AI_LO

A E 0 C TUNNEL C

t_l,.tl SYMBC_.

CONFIGURATION 11 t4AC_ NO. to.re tBO.O t

G_C, UP k_. 41 225.0 Z

T¢TAL PR[sSud_E t$40.5 PB|A 240.0 3

REYI_"IL.OS NUMBER PER |NCH O.tGSS X 106 255.0 d

MO* G.11512 LB/_T X SEC 270.0 5

TOTAL TEMpERATUi_( 1868.70 DEGREES RANK|NE 225.0 2

ANGLE CF ATTACK 0.0 DECREES

T_l$ G_AP_ _EP_ESENTS CONFIGURATION NUMBER tl, GROUP NUMBER 41, SECTION NUMBER -0

4B39-OT I.,.

4ZT (3OO
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEMS DIVISION

I.QO0110

HI[AT TRANSFI[R TI[ST

AI=_t.LO

A lie 0 C TUNNEL C

1 SYNBCL

CONFIGt,_ATi_ 111 lUCM NO. lO.t$ O. S

r_jp NO. 41 15.O Z

TOTAL PRi[$$Ui;tE 1640,5 PS|A 30.0 3

REYNOLDS NUNei[R ptrR INCH 0.1695 X 108 Z77.5 4

N i O.115tl LB/_T X Si[C
O

TOTAL TI[NpIrRATURI[ tDl_.?O Di[GRi[i[$ RANKINI[

ANGLE _ ATTACK O.O OEGRi[i[$

THIs GRApM REPRESENTS CCaqF|GURAT|ON NUNDER 11, GROUP NUNlli[R 4tt $I[CTION NUNDER -0

pHI SYNBCt.

Z89.0 5

30(3.0 6

315.0 T

335.0 II

o_Oo--tJe

AZS 0(30
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

_.,.---.--_v, Ii II/I.I1 I Inc_

MEAT TN/NSFEN TEST

k E 0 C TUNNEL C

P_I STNBC_

C_"_NE|GU_ATION 11 MACH _. 1_,18 l_CJ.O 1

G_p t,_L_. 45 225.0 2

TOTAL P_ESSU_E 1660.0 FSIA 240.0 3

_EYN(',LD$ NUMB(_ P[_ iNCH _,1705 X 106 255.0 4

MO_ 0.11512 LB/_T X SiC 270.0 5

TOTAL TEMPErATUrE 16t5.10 DEG_EE$ kANKINE 225.0 2

ANGLE C_ ATTACR O. DEGREES

T_L_ G_Ap_ NEF_E_ENTS CC,NFkGu_AT|ON NU_EN _l GNOUP NUMBFN 45, SECTiC_ NON_F_ -_

41PSV-O7 i

4 71 LJLJL_

IO.0000

SO .0000

*,4
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O. tO00
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTE_IS DIVISION

HEAT TNANSFEN TEST

A E D C TUNNEL C

CONF|GUMAT|C_I 11 NACm NO. lO.tg LJ, 1

G_C_P NO. 45 15.0 2

TOTAL F_E$SU_E 1660.0 PSIA 50.0 5

_0 _ 0.1151_ LB/_T X SEC

TOTAL TENPERAT_E 1875.10 DEGREES RANKiNE

ANGLE C¢F ATTAC_ O. CEG_EES

TM|$ G_ApM _EP_ES_NTS CONFIGuKATik"e4 NUM_E_ 11, G_C,UP NUW_EK 45, SE(TIC_ NuMBEW -b

255 .L, 5

555 ._J

4E'_ tJ_t,

tQ.QOOO

0.10400

O.OtOO
O

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_EAT TNANSFER TEST

APOLLO

A E 0 C TUNNEL C

pC-el SYMBOL

CO¢_IFIGk_ATIC_ 11 NACH N_. 10.18 180.O 1

¢-,._L'_P NO. 45 Z25.O 2

TOTAL PRE$SU_E |G60.O pSIA 240.0 3

REYI_K'_L05 NUMBER pER INCH 0.1705 X 108 Z55.0 4

HO* 0.11512 LG/_T X SEC Z70.O 5

TOTAL TENFE_ATU_E 1_75.10 DEGREES RANK INE 225.0 2

ANGLE Cf ATTAC_ O. DEGREES

T_L$ G_AP_ _Ep_ESENT$ CC_IFIGuNATLON NuNBEN 11, GROUP NUMBER 45, SECTION NUMBER -O

m_ow-we

475 000

B,O0000

-I0. - I.

• %%
,q

- I.

-%

- 7.

k

k
I

- I.

\
1

A
\ 1

_r

-4.

A-210

J

,//

///j
A _ I

f II
J 7
f I

/ I !
' /\_

I

° I. o1°

/&
/11

V

%

%

-t.

IoU

M

$

/

o

O.OtLO00

SID 63-I135



NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

I.U

HEAT TRANSFER TEST

AF'CC.LO

A ( 0 C TUNNEL C

pHI SYMBOL

CoNIr|GUI_ATION 11 NACH NO. 10.18 O. 1

¢_ C_J P NO. 45 15.0 2

TOTAL PRESSURE IGGO.O PSIA _,O.O 3

REYMCt.DS NUMBER PER INCH 0.1705 X 10 $ 27'7.5 4

HO_ 0.t1512 LB/_T X SEC

TOTAL TEMPERATURE 1875.10 DEGREES RANI¢,INE

ANG4.1r (_r ATTACK O. oLrGREES

TH|$ GRAPH REPRESENTS CC4_IF|GuRAT|ON NUMBER I1, GROUP NUMBER 45, SECTION NUMBER -Q

FN| SY_OL

285.0 5

300.0 6

315.0 7

335.0 B
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

• ?

CC'NFIGURAT|C4_I 11 MACH NO. 10.18

HEAT TRANSFER TEST GROUP NO. 42

TOTAL PREssuRE 1660.0 FSIA

APOLLO REYNCtDS NUMBER PER INCH 0,1714 X 106

HOW' 0.11512 LS/_T X SEC

a E D C TUNNEL C TOTAL TEMPERATuRE 1869.90 DEGREEs RANKINE

ANGLE CF" ATTACK 5.0 DEGREEs

THIS GRAPH REPRESENTS CCtJFIGuRATIC,N NL_MBFR 11, GROUP NUMBLI;

PHI SYHBCt

180.O 1

225.0 Z

240.0 3

255.0 4

270.0 5

225.0 2

42, SECTIC_ NUMBEP -0
015 OOC

50.0000

10.0000

t .0000
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

CONFIGURATION 11 MACH NO. 10.18

HEAT TRANSFER TEST GROUP NO. 42

TOTAL PRESSURE 1650.D PSIA

AF%"tL_ REYNCt.Ds NUI4BER PER INCH fl.1714 X IO 6

HO* 0.11512 LB/_T X sEC
A E D C TUNNEL C TOTAL TEMPERATURE 1869.90 DEGREES RANKINE

ANGLE CF ATTACK 5.O DEGREES

THIs GRAPH REFREsENTS CC_FIGuRATIC_ NUMBER

PHI SYt,_Ct PHI SYt,_Ct

Q. 1 285.0 5

15.O 2 300.0 6

50.O 3 315.O ?

277.5 4 335.0 8

11, GRC,uP NUMBER 42, SECTICe_ NUMBER -0

O.IOOO

•, lilt
A-Z13
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_._°

P

CC_FIGU_ATION 11 MACH N_. 10.18

HEAT TRANSFER TEST GROUP NO. 42

TC'TAL PRESSURE 1660.O F:SIA

&FL-tLC REYNL'_LDS NUNeER FER INCH 0,1714 X 106

H _ LB/IFT X sEC

A

,-. 0.11512

A E D C TUNNEL C TCTAL TEMPERA.TURE 1869.90 DEGREEs RANKINE

ANGLE L'_" ATTACK 5,O DEGREES

THI_ GRAFH RI_-FRESIENTS Cc_FIG/_RATIC_ NUMBER

PH I

180.0

225. O

240.0

255,0

270.0
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11, GRC.UF NUMBER

SYHBCI
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42, SECTIC_ NUMBER -0
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

Z ,00fl_

0.10000

0.01000

0.00100

I

I I

II
l I
I I
i I

: i

; i

: I

i

I
I I t I
I I i

I I I

' : i

I I

iii

I I I .

I I I
I I I

Q A-215

SID 63-i 135



NORTH AMERICAN AVIATION, INC.

X

SPACE and INFORMATION SYSTEMS DIVISION

MEAT T_ANSFE_ TE$T

APL_LLO

A E D C TUNN(L C

CC_F[G_AT|ON It MACH NO. 10.18

(,HOUP NO. 43

TOTAL PEESSURE t663.5 PSIA

R[YI_O$ NUMBER P[R |NCH O.1713 X 106

NOS O.1151Z LB/_T X SEC

TOTAL TENPERATUHE 18T2.SO DEGREES RaN_INE

ANGLE OF aTTAC_ 10.1 DEGREES

pHI SYMBOL

180.0 1

225.0 2

240.0 3

255.0 4

270.0 5

225.0 2

/
T_I$ GNApH HEP_ESENT$ CONFiGURATiON NUMBER tlt GROUP NUMBER 43p SECTION NUMBER -0
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NORTH

_lo,oooo

AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

x

MEAT TkANSFER TFST

APOLLC

A E O C TUNNEL C

phi SYMB¢_

CONF|GUHATA@N 11 MACM NE,* 1C,.1B CJ. 1

G_OUP NO. A3 15.Cr 2

T_TAL F_E$$UHE 1_3.5 p$1A 5_.CJ 3

RE/NL"_LOS NUMBER PEA INCH Ct. ITl) X 10 6 277,5 4

_O _ tl.1151Z LB/_T X 5EC

T_TAL TENFERATUkE 1872.50 DEGREES RANK|NE

ANGLE L'_" ATTACR 10.1 _EGkEES

THIS GRAPH REPRESENTS CONFIGuNATLL-,N NURSER 11 t GNC,UP NUNBEK 43, St'( [|('N'W NUMeFI_ -b

pHI SYN_C_

285.b 5

3_0.O 6

515.0 7

335.0 U
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEMS DIVISION

P
"_O

_fAl T_AN_,FER TEST

•_ '_,E'L L ,-

': C C [ LINNEL (

('L-'NF|GURAI|L'N 11 MAC_ r_,-', lb.le

('_ L_J F _W-,. 45

TCTAL _E-$SU_ 1(_5.5 FSIa

mEVN_LC$ NUMBE_ FE_ INC_ t_.1713 X 1t' (_
M * "

C, LJo11512 L_,/_ I X $[(

T'TTAL T[WFE_aTU_E 1_72.50 CE6_ES _aNrklNE

ANGLE L_F kTTACIk 10.1 CE(,_EE-s

PMi SYMBC_.

I_C_. t'_ 1

225 .b 2

_'55 .b a

27G .b 5

225 .b 2

/
,it el_W- L, 7 L

451 bt,t,
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORNIATION S'k'STENIS DIVISION

MEAT TNANSFEH TEST

APL_LL@

A E _ _ TUNNEL

Tml$ GI_ApM _cE'FF_E_,E'N[$ CONF[Gu_ATI.': 'N NUMBF_ 11, GRC,uP NUM_FR LL3_ SE'( rlC,N NUNI::F_ -L_
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NORTH AMERICAN AVIATION, INC.

mEAT TRANSFEN TEST

AFL%LLC '

A E C C TUNNEL C

CC,NFLGu_ATION 11 MACM NC'. I[}.1_

GMC_F N__ • a4

[C'TAL F_E$suRE IF6b._ PSIA

_[YN_'X_0S NUNB[R FER |NCH _.17_ X %OE

H _ 0.11512 L_/_T X 5_C
©

T&TAL IEWFE_AIU_E t_73.70 DEGREES _AN_INE

ANGLE ¢_ ATTAC_ %5.L, CEGKEES

T'_[_ G_AF_ IxEFI.([SENT:5 (L-'NFI{,UiXkT|C_N NLIM_E_

I I I
I J

_ L I

J

• \

I

, ,..

SPACE and INFORI_IATION SYSTEMS DIVISION

FH I S YMP_ C"..

I_L-, .L-J %
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225 .L_ 2

11, GR&UP NuMbER 44, _E( II,7,N NUMEF. -(, 45_ Lt,,,

SO • 0000

f ..9_

/

f

I/
(

¥

51

/

/ /
'/

/ f,,
/

/

\

/
!

2

\

I
I
/

IO.O000

t .0000

%.

\

-I0. - I. . II. - ?. . _;, - 4. - S, - !.

\
\

\
\

- t,

O. tO00

%
O.OIO0

0

A-220

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

MEAT T_ANsFE_ TEST

A E O C TUNNEL C

C_NFIGu_ATLCN 11 NACm NC,. 1[_.1_ b. 1

G_C_P I_k,_. 44 15.b 2

T_IAL FKE$$U_F 1_60._ FSIA 5_.u 3

_EYNL_LC5 NUMBE_ FE_ iNCH LJ.1TL:_ X 1C_ _ _77.5 4

_ O.11512 LB/_T X $[C

T@TAL TEMFE_ATU_[ 1_73.7_J CFG_EES _AN_IN_

ANGL[ L"F ATTA¢_ 15._ C_G_E[$

285 .L, 5

3bt" .L,

315 .L ?

335 .*.

4e3_-, r L

45/' lt'
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NORTH AMERICAN AVIATION, INC

x

SPACE and INFORNIATION SYSTE_IS DIVISION

mEAT TWANSF'E_ TE'ST

k PL'q.,. L I._

A E 0 C TUNNEL C

C_._NF L GUl¢ A T | L",N 11 MACH NO, 10,10

GN C_J P NO, 44

TL_TAL FMESSUI_E 1(,60,$ PS|A

I_EYNL_LDS NUMB[_ pEl_ |NCH O.17131_ X 106

MC_ 0,11512 LB/_'T X $EC

TL_TAL TENPE_cATU_E |873,TI3 DEGREES kANRINE

ANGLE Lie. ATTAC_, 15,0 DEG,'_EES

pHI 5YNBC_.

180.G 1

ZZ5 .L_ 2

Z4G .0 3

P55.0 4

:;'70 .LJ 5

225 .G 2

._1 •,,. u, L
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEI_IS DI'V1SION

MEAT T_ANSFE_ TEST

AFL-'I,.L_

A E C C TUNNEL C

pHI SYNBC_

CONF[GuHAT|C,N 11 NACH NO, 10.18 O. 1

GKOUP NO. aa 15.0 Z

TOTAL P_ESSU_E 16_C]._ pSIA 30.0 3

_EYN('_.DS NUNBE_ FE_ iNCH O.1 TO6 X IO 6 Z 77.5 4

#
M t).11512 LB/_T X SEC
O

T_TAL TENPE_ATUkE 1_73.70 CEG_EE5 _ANK.|NE

ANGLE L_F ATTACR 15.O DEGREES

pHI SYNBC_

285.0 5

300.O

315.0 7

335.0 8

t °00000

0.10000
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/
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0,OOIOO

A-223
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NORTH AMERICAN AVIATION INC SPACE and INFORMATION SYSTEMS DIVISION

HEAT TliAN_IrEII TEST

APCX.LO

AIr D C TUNNEL C

J

-4,0 -I,I

COIiI'IGUiiATICN • NACH liO. IO.G4 IIO.O

ilIOUp NO. l?! ••5.0

TOTAL Pll[llliU•[ lil.O PIIA ,40.0
REYNOt.D$ NUI_Eli liE. IKH O*OlTT X tO I

H O" 0.04333 L•III_T • SIC

TOTAL TEMP"ATUll[ 1*$1.,m0 0[G•[[, RANKIN(
ANf_[ clr ATTACK 0.1 OF.EEl

IYNBOL Ira! SYMBOL
S •S5.0 4

_' ZTO.O 5

3 ZZS.O •

255.0 4

I[CTICN NU)d[ll -0
illl-ll L
AFt O0O
IIO,0OD0

I.O000

T
U
#
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORI_{ATION SYSTEMS DIVISION

tQ.I

I.N

U
/

O°Sm

OoOlO0

I'q[AT T•ANSIrER TEST

AIICt.i,.O

A I[ 0 C TUI_WI:L C

Iml ITNB<X.
C(:_IriGullAT|(_L | IMCH )_o _O.OL O. !

iitOUp NO, t?8 S5.O Z

TOTAL PItEIIU•[ 't,.O PllA _0.0 3

R[Tl_4..O, NUI4BER PER INCH O.O,T, X ,0" Z''.S 4
"0" 0.04S33 LI/_T X $[C

TOTAL TENPERATUliE t,St.30 DEGRE[6 RMNKIN[

'Nf, L[ Oi r ATTACK 0.* B[CAI[[,

T_| S GRAPH REPRESENTS CONF|GURAT|CI4 )AMBER !, c_qou@ NUNaER STI, |[CTION NUNI[R *0

|.4 |.1 l.I l.l 1.0 I.I l.e

&,i
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NORTH

t'q[AT TRAI&,,_rI[R TEST

AP(_LO

A ir 0 C TUNI_L C

_1

AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

A

phi

CONF|t'.URAT|CN • NACH NO. 10.04 |11,0.0

GNC_Jp NO. sT• 229.0

TOTAL Pitlrs&uR( •1•.0 PS|A 240.0
RI[YNOL0$ NUNBI[R P'I[R INCH O.O•TT X 10 8

HO_ 0.04303 LS/_T X sIrC

TOTAL TI[NPI[ItATUIRI[ 1851.30 OI[GRI[Ir$ RANK, IN•

ANG4. lr Oil" ATTACK 0.1 D[T, ItLrI[ S

SYIiIk_t,. 111'11 SYNk_I.

l •55.0 4

• •TO .0 5

3 Z:Z5.0 •

• 55.0 4

O.Innnn

O.OtO00

-41,0 -I.l -I,I -I.l -I.4 -l.| I •

-S K
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I • -O.• -O.4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

I,M

HI[AT TliAlillr[i I TIlT

APOLLO

A E 0 C 'lruem4_L C

A X

IINI IYNIOL
CONFII.UIATIC01 • IMCN li0. I0.04 0. I

M_P NO. 178 IS.0 •

TOTAL PIEIIUiRE •,I.0 PIIA IO.O ,

li[YNCi.DI NUNI[li Iq[ll IKH 0.0l,, X 101 •,T.S 4
"_ 0.043S, LI/i_T X ,s'C

TOTAL TENilq[ItATUll[ 11,1.110 D[GI[[i ItA_IN[

AleGt.E _ ATTACK 0.tl DEGREE,

_1 IYNkX.
• SS.O S

}O0.O •

ITS.0 •

llS.0 S

t.M

I)°SN

N

I

!4

O

•.Otto

lhl0lO0
0.4 0.1 I.I S.• 1.0 •.4 •.1 •.8 Ihl

Ill

A-227

SID 63-I135



NORTH AMERICAN AVIATION, INC.

/

SPACE and INFOHNIATI()N SYSTEMS DIVISION

I_AT TItANsFER TEST

AII'C_L.O

A EO ¢ TUNN[L C

TAU IY V_CX.

C(_Llri(,_•AT|ON • NACH NO. 10.04 _L.O ! WINPWA_,r _.I_,A,'-_ L Al_,

fACUP NO. 171 Z.O Z

TOTAL PRIrsIu •It[ •1•.0 PI|A :5.0 3 i

R[YNCLD$ NUDIER PI[R INCH 0.0•77 X 101 4.0 4 _ +,., ,'-,

.* o.o.-- L._;, x .c

..,_( oF ,,,A¢_ o., o(,a[(,

T)4|| tlAIm IltlrpRE&[NT$ CONFIGURAT|(_ NUMB[It It GROUP NUI4BER 17•, SECTION NUi_IrR -0
4TT 000

I14.

tl.

tl.

llb°

I).

U •.
/

• T.

R •.
{

II.

4.

I.

II.

I*

0"0. 4

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

)SI[AT TliANIF[ll TEST

APOLLO

AIr O C TUII_L C

¢cilriGuilATICll | IL4CH NO. tO,O4

ill(_Jp NO. t 78

.,._o. u.- ,- ,.c.o.°:. _ ,o"
%* o.o.. _.,I_T , .c

•._. o, ..¢. o., °E_,.,

IIII
I I'

II I
II

Ii
Iil l

II
to|

I'AU

1.0

3.0

4.0

STNIOL

I

Z

$

4

41|1-|| i,.
4_ 000

t.|

SID 63-1135



NORTH AMERICAN AVIATION, INC. SF'ACEand INFORNIATION SYSTENIS DIVISION

m

HEAT TflANSFER TESS

Ale<_..LO

A E D C Tt,_4iN(L C

PHI 8Y 148,_L. PHI S¥1460t.

CoNIr | GUItAT| ON 8: NACH NO. tO.04 1.0.0 1 255.0 a
r._uP 14o. t,, ,,,.o 2 zTo.o ,

TOTAL PRESSURE !'1"/'.$ p$1A 240.0 3 :'25.0 2
REYN(_.O$ NUi4BER Iq[R IN(;" O.Oll" X tO" 255.0 "

Hr__- 0.04,,, LI/_• x ,Ec

TOTAL•,.,ERA•_E ,,,.'_ OE,'E, RA,:._
A_E _" AS•A(* '.' OE'EE,

41S O00

10o0000

-.I.I .-I.I -I.4 -I.0 -t .e -I .I -O.e

3/_.

A-230

SID 63-1135
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NORTH
AMERICAN AV ATION, INC,

SPACE and INFORMATION SYSTEMS DIVISION

T

U

/

&

I

O°lm

HEAT TRANSFER TEST

AI'_t.L@

A E D ¢ TUNNEL C

I:t'* 1 8YHBCt..

CONFIGURATION • NACH NO. IO.04 0. 1

GROUP NO. t'/'3 tS.0 Z

TOTAL PREsSU/IE E|?.3 PI|A 30.0 5

ItEYN(:_.0S _EIt IN[It INCH O.Olll X 106 277.5 4

HOe 0.04555 LS/J_T X sEC

TOTAL TlrliNHrRATUiRE tSSS.'/'O DEGREES RANK|NE

A_,4. lr Ct r ATTACK S.t OEGJIIEES

THIS Cd_ApH R[pRrSENTI CoNIrlGuRATION NUI_IrR ,, GRO4J@ NUIGER 175, SECTION NUNBER -O

0.4 I).I I,l 1.1 l.| 8.4 I.I

A-231

I]

II
Ii
.I!
]!;

:!!
: I

|

I

.. | I

I
: I

I

: i i

, !
: g

' I
, I

I
I

I,
I

I
|

I.I I.e

_1 SYHBOt.

285.0 5

300.0 S

515.0 T

ZS5 .O S
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NORTH AMERICAN AVIATION, INC.

/

SPACE and INI.'ORMATI()N SYSTENIS DI\'ISION

i4[AT TRANSlrER TEST

AP(_.LO

A E ID ¢ TUNNEl. C

II!

pt4!

CONIrI4URATIClll ! 14ACI"I NO, 10.O,4 lIO,O

GlIC_lp NO. 173 ZZS.O

TOTAL PREiSUIE s1'17.3 PS|A Z40.O

REYNOLDS NUNBlrR PER INCH O.0Ele X lO'

"O s O.O433, LII/i_T X IEC

TOTAL TIrNiPERATt./R[ 1,3,.70 OIrGRITE8 RANKIN(

ANG4,.lr CI r ATTACK 5.1 DEGREES

SYI48@t. Im.ll SYNBOt.

1 ZS5.0 4

Z 270.0 S

3 Z25.O 2

ZSS .O 4

THIS GliAPt4 REPRlrSENTS COHF|GUliIATION NUI41ER !, GRO_JP NUNIER t73, SECTION NUI4ER -O

-l*l -l,l -•, 41 -•. II - l •• -l,l -O,l

A-232

SID 63-i135
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t,ooooo I I

I l
I l

I .OQD_D I i

I-I.

!!

i •

i •

°.,__. II
I!
| •

: R

II
II
II

II
ii
II
II

o.osooo : :

.Li
!_1

I I

II

0,00100 " -

HEAT TRANSFER TEST

AI_Q,.LO

A E O C TUNN£L C

pHI $YNOC_ 1_4| SY Pm4::)i,

coMrif, URATION ! NACM NO. tO.D4 O. | ZiI5.O S

GiiOUp NO. tTS JS.O Z 300.0 6

TOTAL PRESiUiilE 117.3 P$|A _JO.O Zl 515.0 •

REYN(:)i.OS NUNOER PER INCH O.OEilll X 10 ° 2T7.S 4 21i5.O 5

HOS 0.04333 LBI_T X SEC

TOTAl.. TEI4PERATUN( $634.7'0 DEGREES RANK|N(

ANG4.[ OF ATTACK S.t Ol[GJIEES

THiS GRAPH REPRESENTS CC_IFIGuRAT|(_i NUNS[R Z, GROUP NUNOER tTS, SECT|Ci¢ NUI411ER -0

0.4 O.I S*l t.l |,0 1.4 I.I I.I I.I

A-233

I
I

I

I

i
I

I
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NORTH AMERICAN AVIATION, INC. +)
_ j/I

.':-;I_'A('E aTl(I INI_'Ott,%IA'I'II)N .'-';YSTI,],'_IH I)IVI_ION

X X

_EAT T_ANSFER TEST

APC, LL_

A E 0 C TUNNEL C

TAU SYNBOL

CC_FIGUI_AT|¢_I 2 _CH _. 10.O4 1.0 !

GR¢_UP NO. 173 2.0 2

TOTAL P_ES_Ui_E 217.3 PS|A 3.0

REYNOt.0$ NUI4BE_ PER INCH 0.0288 X 10 G 4.0 4

H _ 0.04333 LBI_T X $EC
O

TOTAL TENPE_ATUQE 1636.70 OEGRE[$ RANK|NE

ANGLE OF" ATTACK 5.10EGREES

TML_ GRAF_ _EPAE$ENT$ CONFIGu_AT|C_ NUNBER 2j GROUP NUNBER lT_t SECTION NUMBER -0

415J-1! I...

4e9 ooo

t4.

it.

11.

Io.

g°

B

Y

U S.

/

S

G

F 7.

T

S

E G.

C

5.

4,

_o

"o

|*

0'0. 4 0.| O.e 0.? 0.$ 0.9 l,O t.t

A-234
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORNIATI()N SYSTI,]NIS I)IVISION

14

It

/

II

0

il

O.O$O_)

_[AT TRANSFER TEST

A INLIk.LO

A r 0 C TUNNEL C

o.| o,6 O.T

(o;_rIGui_ATiON 2 _(H NO. tO.04

_OUP NO. IT3

TOTAL PflE$SUiiE 25T.$ PSIA

R(YN(_.Os NUMER PER I.NCM G.0_68 X $06

HOwl' 0.04333 LII/i_T X $(C

TOTAL TEMPERATURE SG3G.70 DEGREES RANKINE

ANT_kE _ ATTACK S.l DI_GREE$

I

I

!i

I

j'
I

I'
I
!

i

I
|

I
I
I
I

I
t.I

TAU

t.O

2.0

3.0

4.Q

1

SYNBOL

t

2

3

4

4111|11-11 L

4@11. ooo

: !!

iJ
. ti

E I

i ii

II
; ii

kl

II
I "
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- |
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|
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i "2.
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORI_IATION SYS'I'E_IS DIVISION

$

HEAT TRANSFER TEST

AP_t.LO

A ( D C TUNNEL c

CCl_irllt,_ATlCN | I_CH NO. 10.04
r,,R(_jp NO. t T4

TOTAL PflrSSUlt( ':*D.O PS|A

REYN(_q..D$ NUSABER PER INCH 0.0293 x lo is

--Ho" 0.04333 LS/_T X IEC

TOTAL TENPERATUI_E IIS30.i_D DEGREES RANK|N(

ANGt.E clr ATTACK 10.2 DEGREES

-4,0 -Iol -I.| -I.e -8.4

"1

x ]l

I1_1 8YM80L im,,ii SYM80L

110.0 1 255.0 4

2ZS .D Z 27'0.0 5

Z4O .0 3 Z2S .0 2

255 .O 4

I

I
I
I

I

I
I
I
I
I
I

-0.4

4019-| ! L

495 OOo
lO.O000

I0.0000

4_

$.0000
6

T
U
/

$
G

Ir

T

S
E
C

O.tOQQ

O.OIN

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

_J

to ._

2.m

0° It000

0.0100

pM [
COklFIGuiiATieN 2 MACN NO. |O.O4

HIrAT TRANSFIrR TIrST GROUp NO. 174 O.

15.0

TOTAL PliESSUItlr 220.0 PSIA 50.n

APL"C.LO li[YNOt.OS Nt._ICSIrR PiER INCH 0.O2til3 X l0 g 277.5

HOt 1D.04335 LB/iitT X SlrC

A Ir 0 C TUNN[L C TOTAL TIrHPIrRAT_J_Ir 1630.60 DIrGRIrlrS RANK|NIt

AN£I.Ir CI r ATTACK 10.2 OlrGRlrlrS

0,4 0,l I.1 I.I I,0 I.4 I,1

A-237

|.|

SYMBOL PHI SYXBOL

1 2115.0 5

2 300.0 G

5 315.O 7

4 285.0 5

4159-$ | L
495 OOO

I
I

i
I

"t

i
m
I
I

1
I

I
;
!
I
!

$.tl 4.0

A j_Sl _l_lp_mt ....

_Ulli ILJI.I1 I I/'tL.

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACEand INFORS, IATION sYSTI._'NIS DIVISION

HEAT T_ANSFER TEST

AFIOLLO

A ( D C TUNNEL C

4OI •

"3'

CONFIGURATION 2 NACH NO. tO.04

CROUp NO. t74

TOTAL PRESSURE 220.0 PSIA

REYNOLDS NUN6ER PER INCH 0.0293 _ 106

HOI 0.04333 LBI_T X SfC

TOTAL TENpERATU_( |6SO.60 DEGREES RANK INE

ANf,.LE (_r ATTACK tO.20ECREES

P_I SY_O_ phi 8YmOL

180,0 | Z55.0 A

225.0 Z 2TO.O 5

240.0 3 225.0 Z

255.0 4

SID 63-1135
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

..J

I,I

t,I

0°tI

@ .O11000

0,00100

PMI
(oilrlGUltATlON 1 I_Cl, I lle. 10.04 liYNaoI.. I1_1 IYII()L

HEAT TliANSlrER TEST GR(_,/p NO. !14 0. | Z•5.O S

AII_.L 0 TOTAL IlllE$1Uiir 220.0 PSIA lll.O 2 _i()D.O •

30.0 3 _15.0 T
REYN(X.OS NUNBER PER INCH 0.0293 X IO • 277.9 A
HO_ 0.04333 LR/_ T X $2C ZI5.O 5

A [ O C TUNIC( L C TOTAL TENiPERATURIr 1630.60 DEGREES RANK|NE

ANGLr Cir ATTACK 10.2 DEGREE8

0,4 0,! 1,1 |°l 1,0 8,4 I,l I,I

A-Z39

$I£

! I

i
l i
!i

I

I I
I

I I

I '

' i
I :

i i
i'

I

il
I ;

I

Ii

I
II ,

I i

I :

!

I

I

i
I

+
I

I

I
I.I

4119-11 L
4IT 000

4.0
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NORTH AMERICAN AVIATION, INC.

/

_J

SPACE and INFOR_IATION SYSTES,{S DIVISION

t'tl[AT TRAI4_irER TEST

AlaI(_..LO

A E 0 C TUNN(L C

tiS_

X X

TAU SYNSOL

C¢I#'IGUi_ATiOI • IqACH NO. 10.04 t.O l

T,_OUp NO. t74 Z.O 2

TOTAL ImQ[$$Ul_[ ••O.O PS|A 3.0 3

REYNOLDS NUMBER PER INCH 0.0295 X :06 4.0 4

HOe 0.04353 LS/_T X $[C

TOTAL TgrI, IP[RATURI r t$30.60 O[GR[[$ RANK|NIl

ANT, t.[ _ ATTACK tO.• O[r._RE[$

t'

THIS f_&lm RE:PRESENTS C(_IFIGU_AT|ON NUI4IDarR Z, GROuP NUI4B[R tT4, SECT[ON NUNiSER -0

t4.

tl.

tt°

riB°

Q
Q.

IJ

T

U 8.

S

Q

F Y*

T

S

I[ e.

C

5.

4.

fl

IB

0"0, 4 t.O |.t t.| S.I

SID 63-1135



NORTH AMERICAN AVIATION, INC.

SPACE and INFORNIATION SYSTENIS DIVISION

HEAT TRAN,_FER TEST

APCt.LO

A E 0 C TUNNEL C

O,ll 0.11 O.Y

COMFIGURATION It IIACH NO. 10.04
Ga(_jp NO. 1 74

TOTAL I_Ir$SuN[ 2110.0 PlilA

REYI$C_t.OS NUeOER PER INCH 0.0295 X 11:)$

HO* Q,04333 i.S/_T X SEC

TOTAL TEMP[IIIATU_E 165rl.GC) DI[GRI[IrS IIIANK|NE

ANGLE Cdr ATTACK lO.Z DEC_I_I[IrllI

0.11 O,O |.0 t.S

o/_

A-241

TAU

|.O

Z.O

3.0

4.0

: I
I

I I

II
I-
I :

SYUiOL
l

Z

3

4

48|$-|| L

SOD

III

I
!

1
!

I

I
I
!

|

I

!

I

|
I

i
.I
I!
I I

I;
I

I,

'!I

I
!
|°D
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NORTH AM ERICAN AVIATION, INC. SPACEand INFORMATION SYSTE_IS DIVISION

HEAT TRANSFER TEST

APOLLO

A ( 0 C TUI'AN(L C

pMi 8YIABOI.. F_I BY IA_X.

CC_rIGuRATI(_I 2 I_ACM NO. 10.04 180.O 1 ZS9.O 4

GRCAJP NO. _TS 225.0 Z ZT_D.O 5

TOTAL PRESSURE EIg. S p•IA Z4O.O 3 Z2S.O Z

REYNOLDS NUI4BER PER INCM 0.0288 X l O6 ZSS.O d

H _ 0.04333 LB/_T X •EC
O

TOTAL TEt4PERATURF 1645.40 DEGREES RANKIN_

ANGLE (_r ATTACK tS.t OIrC_liiEES

SOT O00
I_°0000

4 0 -I.• - •I i - ,I 0 -I.I - •t I _,1

G Jl

A-242

•0ore

e

I.OO00

T

U
/

e

F

T

(
C

O.tm
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTESIS DIVISION

_J

_Q.W

S .0_10

0°10_

o.osoo •

HEAT TRAN3.FI[R TEST

AP(_LO

A ( 0 C TUttN(L C

pHI

¢(:_NIrlGUi_AT|ON 2 NACI'4 NO. IO.04 0.

f.R(:_ip NO. 175 15.0

TOTAL pR($$UR( ZlI.S PSIA 30.0

lit(YI4(_L.OS INliLIIimlrR IPlEIil INCH 0.021111 X 106 277.9

M $ 0.04333 LII/I_T X $1rc
0

TOTAL T(NP(RATURI[ 1_i5.40 DIrGRIrI[S RANKKN(

ANGt.I[ C4r ATTACK '1.5.1 oIrG411rl:'l

Tl..l|$ GI_ApM N[PRESENTS CC_F|GURAT|(_',I NUI, IIIER _, GROUP HUMIII[R 173_ 31ECTION NUI4ER -0

0.4 0.1 !.8 |,O •o0 8.4 8.e l.l

A-243

SYI_OL IIM! SYNBCL

1 255.0 5

2 300.0 6

3 315.0 7

4 ZO5 .O 5

4llt-I | L
505 OOO

I !!111
I:!1111

IIIII
:: I I il I

:: II!11
:: IIIII
:: IIIii
:: IIII1

:_ IIII1
:: !i111
: lilll
' Illll

IIIII

IIIII
IIIII
. . ...

:::;',

i : - -2 :

: - --:

I
I

I
:.- .-:

-. : -_-

:'. ::

I.--tl " " " 4.0
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NORTH AM ERICAN AVIATION, INC. St'ACEand INFORMATION SYSTEbAS DIVISION

HEAT TRA_IrER TEST

AI_t.L.O

A E O C TUNNEL. C

Tt_ L

-4°0 -I,O -8,| -|,O -|,4

CoNIrIGURATIOW 2 NACH NO. 10.04

r,_cup NO. l?S

TOTAL. PRESSURE 219.$ PSIA

REYNC_Ds 14UNBER PER INCH 0.0218 X lO G

HOe 0.04333 LB/_T X SEC

TOTAL. TENPERATURE t645.40 DEGREES RANK|NE

ANr_L.E Cf ATTACK $5.1 DEGREES

GRApt.t REPRESENTS CONF|GUdRAT|ON NUNaER

phi SYI4BOL. P_l SYI4BOL.

150.0 1 2SS.O 4

ZZ5.O 2 27"0.0 5

Z4O.D 3 ZZS.D 2

ZSS.O 4

|, GROUP NUNO[R SiS I SECTION NUt4BER -0

A-244

SID 63-1135
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORN{ATION SYSTENIS DIVISION

_.1

H

J

H

0

II.R

t.m

0o!_11000

O.OlO00

pl4! 8 YI4B(:_.
CC04ir|GUI_AT|_ 8 NACH NO* $0.04 O. 1

|tEAT TiiANBJr[R TI[$T r_c_JP NO. 175
15 .D 2

TOTAL Iq_I[SSUNI[ 211.5 PI|A 30.0 3

APOLLO R[YNC_D$ NUIklBI_R PIER INCH O.OZ@l X 10 ° ;*77.5 4
HOB 0.04333 Lll/_T X $1rC

A E 0 C TUNN(L C TOTAL TIFMpERATUIt Ir 1645.40 OI[GRI[[$ RANK|N|

AN_t.-tr (_" ATTACK _$*_- DEr.,4tEEI

!
|

i

I
I

-!-

I

[

: 1

I
: I

I
!
iI

'II
I
I I

I
4-
t-
1
!

I
I
!

!

I

0.4 |,1 ! *1 I *i I*Q 8.4 I.I I.I I.l 4.11

.A.- 245

_ l I Y*410L

ZlI5.O S

_00.0 4

315.0 •

ZeS .0 S
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NORTH AMERICAN AVIATION, INC.

X X

tli.

O,e 0.9
ll.O

SID 63-I135

t.t



NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TES, T

AII_.LO

A E 0 C TUNNEL C

v

TNI& t4iAIm liEpII[&ENTli CONlr|GUiiAT|_q NUNI[R

O.I Oo0 0.Y

CI:ll41rIGUliATION • NACH NO. 10.O4

r4tc_p NO. 2 ?S

TOTAL plilrll.liq, jRE: llLlI.5 PII|A

li[YN(_.D$ NUNBER PiER INCH 0.088e X 10 e

HO m 0"0433_'i LII/IrT X Iilrc

TOTAL TE:NPE:nATUR[ 1ii4S.40 O[GRiiEr I RANK[N[

ANGLE: cir ATTACK lS.1 DE:C, RE:[ll
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O.0 0,O t*O t.t t.II t.l
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

W,

1'41EAT TRAI4_FER TEST

AIN_LO

A E 0 C TUI4N[L ¢

Pt41 $YI40(_ PHi 8.Y NBOt.

CONIr|GURATI(_I • NACH NO. !0.0• riO.0 1 9`5S.0 4

GROUP tO. 16G ='Z5.O 9` 9`70.0 5

TOTAL pRIr$8.uRr 410.0 PS|A 9'40.0 5 •Z5.O 9`

REYN(_.OS NUMBER Pt[R |I4CH 0.0543 X tO8 9`55.0 4

HOS 0.069`77 LB/_T X SEC
TOTAL TtrMpEflATURE 17'37.9`0 DEGREES RANK|N[

AN_ Ir CIr ATTACK 0.11 OEG_EIrS

SSS 0OO
Im.0888

4,0

III

-ll.I

._. _ A-248
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TltAN_irE• TEST

AII_I.LO

A E D C TU4m[l.. C

pill iYi'lOl.

CONFIS.UMAT|(MI ! MACH NO. |O.O$ O. 1

S41OUp NO. 160 t9.O 2

TOTAL plilrlI.UiiE 410.O PIIA _D.O 3

REYNCLO• liIJII41ER ilEll INCH O.OS43 X IO I 27T.5 4

HOS O.O_?? L•I_T X •EC

TOTAL TEMPERATUMr 173T.20 DEGRE[I RANKIN£

ANGLE _ ATTACK O.I OEGlilrE I

0,4 0,I i,l |,I l,O 1.4 l.l I*I

llm

A-249
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

t

_EAT TV_ANSFE I_ TEST

A FI,.-'L L _

A E [_ C TUNNEL C

CC,NF l GU_AT 1ON 2 MA Ci'_ NEro IO. I_19 I i_[J.0 I _5 oCJ 4

G_C,_JF NCo I_ 225.t3 2 Z70.6 5

I©TAL F,_E$SU,(E 46b.CJ PSIA 240 .0 3 Z2_ ._ Z

_E-YN_'.__$ NUI, IBE'_ Fff_ [Ni[l'_ IJo0543 X I_ _ Z55.0 4

* _.Li627_' Li_/_T X S_'C
N O

TCTAL TEMFE_ATU_E 1737,2L_ DEG_EES I,_AN_|NE_

ANGLE _ ATTAC_ L_.I 0EG_cEES

T_tS GRApM _EpI_ESEhT5 tC,NFIGURATIL%N NUMI_EH _, GkOUP NUMrdE_ 160, SECTIc_ NUMI_Ek -O
55_ I {_bb

£ oOOOOO
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTE_IS DIVISION

II,R

t.n

0°ll

0 ._lm

0,1Dim

HI•AT TItAN_SFEIt T•&T

AlnC_LO

A • O C TUNNtL C

PHI 8Y NBCY,.. PHi liY 14BC_

CCNir i GUltAT ION • NACH I_0. 10.09 O. 1 Z'5.O S

_CtJP NO. tIQ 19.0 , _00.0 .

TOTAL PREI$UiR• ,l_4D.O PIIA 50.0 , 31S.O T

REYN_.O, NUI4BER PER INCH 0.0543 v 10" ,'FT.9 , ,85.0 5

H_-- O.OIMEIT LI/i_T X $EC

TOTAL TEMPERATURE tT3?.ZO DEGR[[I RANKINI[

ANGL.• Ci r ATTACK 0.1 DEGllEE$

A-251

, ,

I

I

I ::
I

I
I i
I

I

I
I
I

I

I

i
I

I

i
I

I

!

I
I

l

I I

i I
I
I

';
; I

i :

J,

I
i

i

I

i
I

!

II

i

i
i:

I

4°0

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFORI_TATION SY_TEI_IS DIVISION

14EAT TRAI_IrER TEST

APC_LO

A [ 0 C TUNNEL C

TAu SYMBOL
COe41r]LGURAT|CI4 • MACH NO. ;0.09 t.O l ,._LNDWA_*_ bl_^_E t_A_A

GROUP NO. 100 2.0 2 /
TOTAL PQ[$$Ulit( 4eO.O pSIA 3.0 3 "1_

REYN(_I..OS Nt,le4_ER P(R INCH 0.0543 X 10 G 4.0 4 _ _ t _A_ :, !_ t t

HOt 0.0$_77 LOI_T X $[C

TOTAL TIrRRERATUIt( 1737.20 DEGREEs RANKJNE

ANG4L.E C_r ATTACK 0.1 O(_EES

00(
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tll°
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

14

/

I¢

0
O

kt(AT TRAN&ir[IIt TI[$T

A le_t.LO

A [ O C TUNNEL C

CoNIrIGURAT|C44 2 14ACH NO. 10.02

SltCXJP NO. tSO

TOTAL PllE$11Ull[ 46O.0 P$][A

REYNOLO$ ;AmB(R P[R ileCi40.O54S X *O*

)40 s O.O_,, LI/II_T x SEC
TOTAL TENiPERATUIIIr 1737.20 DEGREES ,A,IN[

ANGLE _ ATTACK O.t OEG_[[I

TAu

t.O
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3.0
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NORTH AMERICAN AVIATION, INC. SPACE and INI_ORI_IATION SYSTEMS DIVISION

#

)_EAT TRANSFER TEST

APCt..LO

A E D C TUte_IEL C

I :

L!,
II
I1 :

II
I ii

i
.I-
|
!

i
|

i

i

I

coNFIGuRATION Z MACH NO. 10.O9

GROUP NO. 1G1

TOTAL PRESSURE 459.5 PSIA

REYN_.DS NUMBER PER |NCH 0.0553 X 106

HO_ 0,06277 LB/_T X SEC

TOTAL TEMPERATURE 1719.30 DEGREES RANKIN_

ANGLE OF ATTACK 5.1 DEGREES

._Ulb

2O

S/R

PHI SYMBCq. F_I sYMBOL

180.0 1 255.0 4

225.0 Z ZTO.O 5

240.O S 225 .O 2

255 .O 4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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HEAT lllANIFEIt TIE:sT

APCI.LO

A E 0 ¢ TlUltEL ¢

PHI SYMBOL PHI sYMBOL
CONFIGURATION 2 HACH NO, 10.09 o. i 255,0 s

rltcllp NO. 161 15.0 2 300,0 6
TOTAL PREssuRE 459.5 PSIA 30.0 3 315,0 ?

_v._os N_I. _R I_. 0.0.3 x ,o6 Z--, , --so ,
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT T_ANSF'En TEST

APOLLO

A E O C TUNNEL C

III

COI_ITrLIRATION 2 14ACH NO. 10.09

GROUP NO. 161

TOTAL ImWIEssUIR[ 459.5 PSIA

RIryNoLO_ NUMBER PER INCH 0.0553 X 106

HO Ik 0.0627'7 LBlti_T X SEC
TOTAL TEMPERATURE tTlg.3fl DEGREEs RANKINE:

ANGLE OF ATTACK 5.1 OEGREES

PHI sYMBOL PHI SYMBOL

180.0 1 255.0 al

Z25.0 2 270.0 5

240.0 3 225.0 2

255 .fl 4

O._lm

,vllj
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

I°Z

I"EAT TRANSFER TI[sT

APCq_LO

A E D C TUNNEL ¢

F_4! sYMBOl. PHI SYN_SL

CONFIGURATION _ t4ACH NO. tO.D9 O. l ZSS.0 5

G_OUP NO. tGt t5.O 2 5(30.0 6

TOTAL Fq_EssURE 45g.$ PSIA 30.0 3 315.O 7

REYNOLDS NtJIFCBIrR PiER INCH 0.0553 X IO G Z77.5 4 ZeS.O 5

H_ _ O.OG277 LB/i_T X SEC

T_TAL TElCPERATLIRE '1719.30 DEGREES RANK|NE

ANGLE OF' ATTACK 5.I DEGREES

t.t_OOD
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/
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|,1 1.0 Iol I.l Iol I,l |,|
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

--)

HEAT TRANSFI[R TIE:sT

APL'_LLO

A I[ O C TUNNEL C

tll.

14,

C_|GURATION j 2 MACH NO. IO.OQ

GRL"IJP NO. 161

TOTAL PREssuRE 459.5 PSIA

REYNOL0SNU_E_eCRI_. 0.0553 x to6
HO* 0.062?? LB/_T X SEC

• OXAL_,_ERATURE1719.S00(_REEsRANKINE
ANGLE: OF ATTACK 5.1 DEGREES

TAU sYMBOL

1.0 1

2.0 Z

3.0 3

4.0 4
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSlrI[R TI[II, T

APOt..LO

A ( 0 C TUNN(L C

lur41 8YI4BOL 11_41 SYI4BOL

C(::_drIGURATI(:_ 2 NACH NO. 10.09 IAO.O 1 ZSS.O 4

GROUP NO. 1•l 2Z5.0 Z ZTO.O 5

TOTAL Pfl[8.SUR[ It_t.O PSIA Z40.O 3 Z2S.G Z

RIryI, I_LOS NILJNSIrR Iq[it INCH 0.0554 X 10 i8 ZSS.r', 4

HOII 0.0627T LIB/_T X $1rc
TOTAL TIrNpIrRATU IRIr 17"_0.10 01rGR[IrS RANKIN[

ANCmL.Ir _ ATTACK 1O.Z DI[GRI[Ir$

THIs f,,RApl4 REPRESENTS CONFIGURAT|ON NUI4BER s,, GROUP NUI4aI[R |lt_ SECTIC_'NUMBIrR -O
IHII 000
IB.(m_

IO°m

S .OOOO

T
U
/

e

O.Im

-4°0

A-Z60
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

.' .4

1

m.W

O.SO00

0.0|00

it

HEAT TRANSFER TEST

AF_t.LO

A E 0 C TuNnEL C

PHI SY_,Ot.. pNI SYNBOt..

CC4¢|GUI_AT|ON | NACN NO. _O.Oi O. 1 2SS.O S

GROUP NO. ISE lS,O Z 300.O I

TOTAL PRESSURE 4G1.0 PS|A 50,0 ) 315.0 7

REYNOLDS NAR_ER P_R INCH O.OSS4 X 1 °6 277.S 4 285.D S

HO$ O.OG177 LI/_T X &EC
TOTAL TEMPERATURE l_O.$O DEGREES RANKINE

AN_.[ _ ATTACK 10._ DEGREES

THIS GRAPH REPRESENTS CONFIGURATION NUMER |, GROUP NUMBER re21 SECTION NUNSER -O

0,4 0,1 t.l I,I Io0 8,4 l,I I,l I,t i,|

SIR
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NORTH AMERICAN AVIATION, INC. SPACEand INFORNIAT[ON SYSTEt_IS DIVISION

HEAT TRANSFER TEST

APOt..LO

A [ 0 C TUNNEL C

CONF|GUi_AT|O_ Z NACH NO. 10.O9

G_C_IP NO. 162

TOTAL FMESSUi_E 461.O pS|A

REYI,,IOL0$ NuMER PER INCH 0.0554 X IO 6

HO_ 0.0627T LB/_T X SEC

TOTAL TEMpERATUrE 1720.10 DEGREES RANK|NE

ANGLE OF" ATTACK IO.2 DEGREES

THIS GRAPH REPRESENTS CONF|GURATiOM NUMBER

4 0

I

-I.l -l.I -l.l -• . 4 •o

S/R

pt_| SYMBOL phi SYMBOL

180.O 1 255.O 4

225.0 Z Z70 .O 5

ZAO .O 3 Z25 .O 2

255 .O •
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NORTH AMERICAN AV'IATIO N. INC. SPACE and INFORMATION SYSTEMS DIVISION

M

/

H

0

I,M

t.U

O°S_

O.OlOOO

0,OOI00 •

t'tEAT TRANSFER TEST

APC_LO

A ( 0 C TUNNEL C

pHI SYN6OL pHI sYMBOL

CC_4F|GURATION 2 NACH NO. tO.O9 O. 1 265.0 5

6RT_Jp NO. 162 15.0 Z 300.0 S

TOTAL P_ES$URE 4S1.0 PI|A 30.0 5 315.O 7

REYN(:_.0S NUNBER PER INCH 0.0554 X tO S 277.5 4 285.0 5

H • 0.04_77 LS/iI_T X S(C
0

TOTAL TEI4pIrRATUIlil( 17ZO.IO DEGREES RA_|N(

ANf_.. Ir Ci r ATTACK IO.Z OEr,:J_EES

TN|$ 611ApH REPRESENT& CC4¢F|GUItAT|ON NUMaER E, GR(_.Ip NUIlilIER 16_, SECTION Nt.R48ER -O

0,4 0.1 S.I l,e 1.0

SIR

|.i I.e I.1
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFOR_IATION SYSTE_IS DIVISION

HEAT TRAM-_qi,FER TEST

APOt.L@

A E I) C TUI_(L C

TAu 8Y i4•CL

C(_'|GURAT|ON 2' NACH NO. 10.09 1,0 Z WiN[_WA_(-' SI_A_.t (_:ATA
GitOUp 1140. 1ll Z.O 2

JL
TOTAL II_(liSUltE 411.O P$|A 3.0 3 V

REYNOLDS NUtIBER PIER INCH 0.0554 X tO S 4.0 4 LFE_A_" _)_._,t L_I_

HC)S O.DG277 L•/_T x SEC
-TOTAL T[Np[rRATUR[ 1LT_O.IO DEGREES RANK|N[

ANGL.Ir (_r ATTACK 1LCI.2 DI[GREEs

TH| S GRApt4 REPRESENT& CONFIGURATICN NUI411[R I_, GROUP NUI4BER tiE, |[CTIoi NUi4IS[R -O
_H) OOO
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

O*OSOOO

NEAT TRANSFER TEST

APC_..LO

A E D C TUNNEL C

CC_MFIGURATION E _4CN NO. 10.09

GRCX, JP NO. t4_

TOTAL PREssURE 465.0 PS|A

RETNOt.OS rammER peru X_CN O.OSS4 X tO s

nO* O,O_TT LSlI_T X SEC
TOTAL TEMPERATURE I_0.10 DEGREEs RANKIN(

ANGt.E Cf ATTACK IO.E DEGREES

O,I 0,1 0.?

TAU

1.0

Z.O

5.0

4.0
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NORTH AM ERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

A I:_t. L O

A E 0 C TUNNEL C

CONFIGURATION Z NACH NO. tO.09 leO.O

r.,RC_jp NO. 163 225.0

TOTAL PflESSURE 46S.5 pS|A 240.0

REYNOLDS NUNSER PER |NCH 0.0556 X 106

NO* 0.06277 LS/_T X SEC

TOTAL TEMPERATURE 1726.40 DEGREEs RANK|NE

ANGLE: OF ATTACK 15.1 CIEGREES

SYNBOL pHI SYNBOL

1 255 .O 4

2 27_D.0 5

3 225 .O Z
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

G

IQ.W

S0 .W

I°m

0olm

MIrAT TiiANSlrlrR TIrST

APC4.LO

AIr 0 C TUNNEL C

pHI SY I, IBOL pill SYI48OL

(@)IIr|GURATION Z HACH NO. 10.09 O. 1 285.0 5

GROUP NO. tGS 15.O Z SOO.O 6

TOTAL PltlriSURlr 4GS.S PS|A 30.0 3 3t5.0 7

RIrYN(_.OS N_JiqatlrR Iq[R INCH O.0556 X IO S 277.5 4 285.O S

14 0°06277 LB/JFT X 8,1rC
O

TOTAL TIrNplrliATtJltlr *-?_G.40 OlrGRlrlrS RANKINI[

ANGt.lr c4r ATTACK IS.l OEG41EIr$

Tt.t|$ GRAPH RlrPRlrSlrNTS CCNF|GURAT|ON NUI4OlrR lr, GROUP NUNOlrR $13, SlrCTION NUI4B[R -O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTEMS DIVISION

HEAT TRANSFER TEST

AF_LLO

A r O C TUNNEL C

CONFIGURATION 2 14ACH NO. 10.09

r,_oUp NO. 163

TOTAL PRESSURE 465.5 PS|A

itEYNCt.OS NUMBER PER INCH 0.0556 X 10 6

HoIll O.O6Sl?T LIII_T X SEC

TOTAL TEMPERATURE 17'_6.40 OEGREES RANK|NE

AN(_.[ Ci r ATTACK |S.l DI[G_I[[$
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

N
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HEAT TRANSFER TEST

APOt.LO

A r O ¢ TUNNEL C

pt4I $YtNSl_.. IW41 SYNB(X

CCelfr 1GURAT i_ l NACH NO. 10.O" O. 1 285.0 9

G4tOUP NO. iS, tS.O Z ,O0.O •

TOTAL PRElltJiitE 4., 5 PI|A 300 3 ,15 0 '

RETNCtD$ NUMBER PER 1NC-- 0055, X tO G 277 5 " Z., 0 5

HJ O,O,t'' LS/PT X $(C

TOTAL TENPERATUIItE ITEG 40 DEGREES RANK|NE

ANGt[ _ ATTACK IS t DE_EE.

X
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'__RICAN AVIATION, INC.

SPACE and I NFOR_IATION SYSTEI_IS DIVISION

MEAT T_ANSFER TEST

APC'_LO

k E D C TUNNEL C

III,

TAu SYMBOL //;

CC_F|GUI_AT|C_ 2 IIACH NO. 10.09 1.0 ! _,_,,, -: L

GROUP NO. 163 2.0 2 L

TTOTAL PR(S_URE 4G5.5 PS|A 3.0 5

REYNC_.0$ NUMBER PER iNCH O.O55G X 10 G 4.0 4

H O.O6ZTT LB/PT X SEC
O

TOTAL TERpERATU_E 1726.40 DEGREES RAN_|NE

ANGLE OF" ATTACK 15.1 DEG, REE$

TH|S GRAPH _EPRESERTS CC_F|GURAT|C¢ NUMBER 2, GROUP NUMBER 163, SECTION NUMBE_ -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR,_IATION _Y_'I'I£NI_ I)IVI_ION

i"tEI'T TI_ANSFE_ TEST

A P%_t..LC,

A E D C TUNNEL C

CL_kiFIGtJI_ATION 2 NACM I_._. IO.U_

G_OUP _. 163

T_TAL PNESSt._[ 465.5 P$|A

REYIqOL._S NUI41JER PER INCH 0.0556 X IO 6

_0: O.QG27T LB/_T X $[C

T@TAL TEMP[NAT_I_[ 172G.40 DEGREES _ANKINE

ANGLE C_ ATTACK 15.1 DEGREES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEMS D1V1SION

MEAT T_ANSFER TEST

A E 0 C TUNNEL C

CC_NFIGUI_ATIC_ 2 NACH NO. IO.13

GROUP NO. t56

T_TAL PRE$SUi_E 752.0 PS|A

_[YNOL.DS NUN6ER PER INCH 0.0839 X 106

MO* 0,08133 bBI_T X SEC

TOTAL TENPERATL,I_[ 1785,5D DEGREES RANC_INE

ANGLE OF" ATTACK 0.1 DEGREES

I_HI SYMBOl. P_| SYMBOL

18D.0 1 255.0 4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_{ATION SYSTE_IS DIVISION

MEAT T_ANSFER TEST

A E 0 C TUNNEL C

F_I SYMB(:_.. F_] SYMBOL.

CONFLGURAT|C4,i 2 NACN NO. 10.13 O. 1 285.O 5

CROUP NO. 156 15.0 2 300.0 •

TOTAL PRESBUI_E 752.0 PS|A 30.0 3 315.O 7

REYIq_LO$ NUI48ER PER |NCH 0.0839 X 10 6 277.5 A 285.0 5

HO* O.O8133 LB/_T X SEC

TOTAL TEMPERATUI_E 1788.50 0[GREES RANK|N[

ANGLE L_F ATTAC_ 0.1 DEGREES
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NORTH AMERICAN AVIATION, INC. Sl'A(_Eand INFORMATION _Y_TEM_ DIVISION

-4.0

_EAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

x X X

CC_IFIGL_ATION 2 HACH NO. 10.13 180.0

GROUp NC_, 156 225.0

TOTAL PRESsI_E 752,0 PSla Z40.O

REYNOkDS HUMBER PEA INCH 0.0839 X 106

_O _ 0.08133 LBI_T X SEC

TOTAL TEMPERATURE 1788.50 OEGREES RANK INE

ANGLE OF ATTACK 0.10EGI_EES
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AMERICAN AVfATION, INC.

HEAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

SPACE and INFORMATION SYSTEMS DIVISION

I:_! S Y NBOt.. It.t[ SYMBOL

CONFIGURATION 2 MACH NO. 10.13 O. 1 285.0 5

fdtOUP 140. 156 15.O 2 300.0 6

TOTAL PRESSUitE 75_.O pS|A 30.O :5 315.O 7

REYN_'_I.OS NUI41ER pER INCH O.O839 X tO 6 277.5 4 285.G 5

HO:'I' 0.00133 LII/_T X SEC

TOTAL TEHPERATUitE 1788.50 DEGREES RANK|NE

ANGLE Cf ATTACK O.1 D(GREES
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NORTH

MEAT TRANSFER TEST

APOLLO

A [ _ ( TUNNEL (

II.

AMERICAN AVIATION, INC. SI'A('E and INFORNIATI()N _'YSTE._IS DIVISION

TAU 8Y_(_.

CONFLGURAT|CWN 2 WACM NO. tO.IS t.O l WIN_wARC STRAFE DATA

f_OUP NC_. 156 2.0 2

TOTAL pRESSUI_E 15Z.O PS|A 3.0 3 T
REYNC_OS NUWBER pER INCH 0.0@39 X 106 4.0 4 LEEwA;_ ST;A_E CATA

M _ O.OBlSS LB/_T X $EC
0

TOTAL TEMPERATUA_E 17eS.SO DEGREES RAINI_|NE

ANGLE _ ATTAC& 0,1 DEGREES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SY_TENIS DIYISION

O.OSO00

mEAT T_ANSF[R TEST

AI:Ot.LO

A [ O C TUNNEL C

TAu SYMBOL

CONFIGUI#AT|C#4 2 MACM NO. 10.13 1.0 1

GROUP NO. 156 2.0 Z

TOTAL PR[SSUI_E ?$Z.O pSIA 3.0 3

_[YHI_L.0S NUI4_[_ PER INCH 0.083t X 10 e 4.O &

HO_ 0.08133 LB/_T X $[C

TOTAL T[MPERATUI_[ 1788.50 DEGREES RANK[N[
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NOR-I'H AMERICAN AVIATION, INC.

- %:;;;;,Z;;Z.tL_

mEAT TI"cAN_FE_c TEST

& F,,-'_. L 0
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TOTAL PREssuRE 753.5 PSIA
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_0 i O.081_3 LB/_T X SEC

TOTAL TEwPERATURE 1#_9.70 OEGREES RANK. INE

aNGLE" (-_r ATTACK. 9.1 OEG_cE['$

SPACE and INFORI_IATION SYSTENIS DIVISION
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AVIATION, INC. SPACE and INFORNIATION SYSTE._IS I)IVIF, ION

A A

HEAT TRANSFER TEST

APOLLO

A [ D C TUNNEL C

Pill SYNISOL Pc*! SYNBOL

CONFIGURATION 2 MACH NO. 10.13 O. 1 285.0 5

G_CUp NO. 157 15.0 Z 300.0 iS

TOTAL IWitEsSURE 753.5 P$|A 30.0 3 315.0 7

REYNOt..DS NI,)NSER PER |NCH 0.0840 X 106 277.5 4 285.0 5
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L

RICAN

AVIATION, INC. _PACE and INFORNIATION SYSTEm, IS DIVISION

x X

:k • ._

HEAT TRANSFER TEST

APOLLO

A [ O C TuNNEl. C

COIJ/'lGuiliATl(_l 2 NACH NO. 10.13

CR(_P NO. 157

TOTAL Pltl[ssUit[ 753.5 pSIA

R[YNQLOS NUNaI[R PER INCH O.0840 X I0 G

HO_ 0.08133 LB/PT X SEC

TOTAL T[NPERATUA[ 1759.70 DEGREES RANKIN[

ANGLE Cdr ATTACK 5.1 Oil[CREES
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AMERICAN AVIATION, INC.
SPACE and INFORIMATION SYSTESIS DIVISION

x x

MEAT TRANSFER TEST

APOLLO

A ( O C TUNNEL C

F_| SYMBOL I_| S Y ;48CLCONFIGL_ATIC_4 @ NACH NO. 10.13

C,RC_jp NO. 157 O. 1 285.0 5

TOTAL PRESSURE 753.5 PS|A 15.O Z 300.0 6

30.0 3 315.0 ?

_[:hl_t.Os NUNSER PER INCH O.OBiOX IO G
0"0"133 LB/_T X SEC

27T.5 4 285.0 5u

TOTAL TENPERATURE ' ?'R. 70 DEGREE_ RANK [ NE

AN{w_E (_r ATTACK '.' OE,EE,
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NORTH AMERICAN AVIATION, INC.

/

/
SPACE and INFOR_IATION SYSTENIS DIVISION

nEAT T_ANSFE_ TEST

AF_.."_,,.LO

A E O C TUNNEL C

CONFXGL_ATION 2 MACH NC). 10.13

_OUP NO. 1S7

TOTAL P_ESSLJ_E 753.5 P$XA

_EYNOL.0S NUMBER PER |NCH 0.0840 X 106

HOD 0.06133 kB/_T X $EC

TOTAL TEMPERATURE 178g.70 DEGREES RANK|N[

ANGLE OF" ATTACK 5.1 DEG4_EE$

TAU S Y MBC4_

1.0 1 WIN[_WA_(9 STiRA_E DATA

2.0 2

5.0 3

4.0 4 L E'F v,_[ _T_6 F.AT_
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SID 63-1135



NORTH AMERICAN AVIATION, INC.

f

SPACE and I NFOR_%IAri'ION SYSTENIS I)IVISIO,_

0°Sl

O.OSOOO

TAU S Y ;'4BOL

CC_FIG_ATIC_I 2 NACH NO. 10.13 1.0 I
HEAT TRANSFER TEST r.R(_jp NO. iS7

2.0 Z

TOTAL PflI[ssUItI[ 753.5 PSIA 3.13 5

Ala_L'LO REYNCLOs NUMBER PER INCH 0.0840 X 10 6 4.0 4

HOi 0.08133 LIS/_T X SEC

A E D C TUNNEL C TOTAL TI[NpERATURE 17S9.70 DEGREES RANK|NE

ANGt..E Cf ATTACK 5.1 OEG4_EES

O.I O.e 0.? O,e O,I I.O t.|
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

-1

hEAT TRANSF(R TEST

APOLLO

k [ 0 C TUNNEL C

II

II
• l

l

I

I

2

7.

2

2

COiMFIGU_ATI_ 2 MACH NO. 10.13

GROUp NO. 15B

TOTAL PRESSURE 755.3 p$1A

REYNOLDS NUMBER PER iNCH O.O849 X 10 G

M 0.0B133 LB/_T X $EC
0

TOTAL TEMPERATURE 1780.80 DEGREEs RANK INE

ANGLE OF" ATTACK 10.2 DEGREES

x X ;

pHI SYMBOL pHI SYM6OL

180.0 1 2S5.0 4

225.0 2 2?0.0 5

240.0 3 225.0 Z

255.0 4

tO .0000
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AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS I)IVISI()_

HEAT TRANSFER TEST

A PL-'_I-LO

A E D C TUNNEL C

pHI SYMBOL

CC, NFIGURATIC'_I Z NACH NO. 10.t3 13. 1

GROUP NO. 158 15.0 2

TOTAL PREssuRE 75S.3 pSIA 30.0 3

RIEYNOLO$ NUMBER pER iNCH O.O849 X 106 277.5 4

M _ Q.O8133 LB/ii_T X SEC
O

TOTAL TEMPERATURE 17eo.8o DEGREES RANK, INE
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p_l

285.0

300 .O

315.0

Z85.0

I

I

I
I
I

-L
I

I
I

I
I
I

I

0,4 0,I S,I t.I 8.0

SIR

8.4 8,1

Ii
IJ
I I

II

II
II

II
I
I

II
II
r |

ii
i I

i,

II

rri

[ I

II

[ I
E .

I

i

I
!
!

1
1
!
I

I
|°t

A-285

S Y NBC_

5

6

7

5

v

d85S-11 L

337 L_OO

SID 63-I135



NORTH AM ERICAN AVIATION, INC. StL.k('Eand [NF()RXL._T]()N _Y_TP_IS ])IYI_]()N'

HEAT TRANSFER TEST
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TOTAL PRESSURE 755.3 pS1A 240.0
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HO_ 0.06133 LBI_T X SEC

TOTAL TEMPERATURE 1760.80 DEGREEs RAN_INE
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NORTH AMERICAN AVIATION, INC

HEAT TRANSFER TEST

AP(_.LO

A E O C TUNNEL C

SPACE and INFORMATION SYSTEMS DIVISION

X X :

pill SYMBOL

CONFIGURATION 2 MACM NO. 10.13 0. 1

K_C_Jp NO. t51 15.0 2

TOTAL PRESSURE 755.5 pS|A 50.O 5

REYNCLO$ NUMBER PER INCH 0.0849 v tO G 277.5 4

HOS 0.08133 LB/_T X SEC

TOTAL TEMPERATURE tTeO.80 DEGREES RANK[N[

ANGt.I[ CF ATTACK tO.Z DEGREES

J

I,m

t,U

OoSm

H

S

/

M

O

S

0.05000

: 221

u m l

I I I

II I

| | |

I!
|1

|1

H
I !

I1|

|||

lUll

IIII
II-

!!
| i •

III
t+t
N

! | |

-- -.

t,l 1.0 I.i I.e I.I

sIR

A-287

pNI

289.0

300.0

315.o

ZBS.O

S YMBC_...

5

G

7

5

v

4139-1| L
341 000

4.0

r-

SID 63-1135
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NORTH AMERICAN AVIATION, INC.
NlbX(?|_ and 1 N I#OIt,_.IATION Ny_£I_NI,..; I)I VINION

HEAT TitADL..9_FEIt TEST

APCt, LO

A E D C TUNNEL C

CONIrlr, UItATION 1 NACM NO. tO.t3

r_OUP NO. tSG

TOTAL pItE$$UltE 755.3 p$|A
REYNOLDS I_JNIER PER |NCH O,OID49 X tO G

HOt O.Oet33 LBI_T X $EC
TOTAL TEMPIERATURE tylBO.SO OE;REEI RANK|N(

ANGLE OIK ATTACK ZO.20IEGREE&

Im "'

TAU SYINB(X.

t.O _, WIN[_WAR_ STRAF, E DATA

1.0 Z
t

3.0 3 I'_
4.0 •

LEEWA_[_ STf_A_[ (_AIA

J

re,

t4.

11.

it.

1o.

Q
Q.

T

U I.
/

S
I

• 1'.

T

£ 4.
C

gl.

4.

_e

tl

tl e

O*O. 4 O.f 0.4 0.?

4
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H
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O

41

"1

NORTH AMERICAN AVIATION, INC.

HEAT TR&NSFtR TE_T

APCX.LO

A E O C TUNN(L C

t,i

Oo_OOOO

0 .@t_mO

0.0010Oo. 4

T_IS _ApM REPRESENTI CONFIG_ATICN NU_ER

!!11

IIII
III!

IIII

1144
IIII

I I I I

IIII
l-IT1

IIII

IIII
i!11

IIII
IIII
i!11
I111
IIII

1!!!
IIII

HEll

IIII

iii

I III

:ZZ:

2::1

SPACE and INFORMATION SYSTEMS DIVISION

CoNIrlGURATI(34,1 Z NACH Iq_. 10.13

GROUP t40. t Se

TOTAL PRE$1UIqlr 755.3 p&IA

ltI[YNCLO& kl4JNBIrR PER INCH 0.0141) X IO II

HOe O.OlitS3 LI/_T X $[C

TOTAL T[NP(RATUR( STSO.IIO DEGRREI RANKIN(

ANf_( Ci r ATTACK _O._ DEGR[[$

IJ
!;
II
Ii

I]

I]

I

i

i
I

I

i

I
I

J
I

i
I

I
I

I

I

I

I
I

I

I

TAU

1.0

Z.0

S.0

A.0

O.Q t,O t.t t.I t,I

|YNiQI.

t

£

S

4

411l-t $ L

147 000
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NORTH AMERICAN AVIATION, INC.
SI_.CE and INFORNIATION SYSTENIS DIVISION

HEAT TRANSFER TE:ST

AI_t.LO

A ( 0 C TUNNEL C

J

Pt.¢i SYIABOL PHi SYNSOL

Co4_rLGui_ATION 2 tttCH NO. _.O.t3 tlO.O ! ZSS.O A

CROUP NO. t59 2Z5.O 2 ZTO.O 5

TOTAL p_($SUliF" 754.1b p$|A 240.0 5 Z25.0 2

RE¥14C_I..DS NtR4BIrR PER |NCH 0.0849 X IO 6 Z55.O 4

HO* 0.08t35 LB/_T X SEC
TOTAL TEI4PERATUR( 1700.30 D(GRrES RANK|NE

ANGt.( C_r ATTACK 15.10(GR(($

SO o0000

O.tO00

4 0o •
| I .B.O -I • 4 -• • 0 -t • • -t • • -O.e

a/R

A-290

SID 63-1135
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J
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IoN

O°lm

O.OSO0

NORTH AMERICAN AVIATION, INC.
SPACE and INFORS, IATION SYSTE,MS DIVISION

0.1 0.l I.I I*l 1.0 1.4 I.l

SIR

A-291

SID 63-i135



NORTH AMERICAN AVIATION, INC.

H(AT TRANSFER TWST

APOt.LO

A ( 0 C TUNN[L C

CONFIGL_ATIOiM 2 NACH NO. IO.13

G_OUP NO. t59

TOTAL I:_ESSUI_( 754.8 P$|A

RI:'YICK_.D$ NUI48(R PER iNCH 0.0649 X IO G

N _ 0.011133 L.B/_T X 51rC
O

TOTAL T(MP(RATURr 1750.30 O(GRF'(5 RANKINE

ANGt.F _ ATTACK 15.1 O(GRFE5

THiS G_APH R(PRESENT8 CONF|GURATIC )N NUMB[R

-I.O -I.I 4.0 -•. 4 |0

I/R

SPA('E and INFORNIATION _Y_TENI_ I)I\'I_ION

F_I SYMBOL pH! SYMBOL.

180.0 1 Z55.0 4

225.Q 2 27'0.0 5

240.0 3 225.0 2

255.0 ,4

2m GROUP NUNB(R 159 I 5( [ON NUNS[R -0

41)_9-11 L

355 O00

£ .00000

I $ °00000
i

I
I

!

0.11.0000

I,q

iI,

/

_t

0

O.OtOOO

A-292

SID 63-i135
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41
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O
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NORTH AMERICAN AVIATION, INC.

HEAT TRAN_IrER TEST

AP(_LC,

A E O C TUNNRL •

SPACE and INFORMATION SYSTEMS DIVISION

A X

ira! STNIOL p*41 ST*4BOL

CoNirlGUltATIC_ 2 MACH NO. 10.t3 (3. 1 Z89.0 5

r,_(_Jp NO. tSl 15.0 Z 300.0 6

TOTAL p4tlrssUlll[ 754.8 PS|A 30.0 3 315.O •

REYN(_.D$ NUMBIrR IIq[R INCH 0.0849 X IO Q ZT•.S 4 Z85.O 5

HO_ 0._1|33 LBI_T X &[C
TOTAL T[NP[RATUR[ $?80.30 DEGR[[$ RANKIN[

AN_.[ OF ATTACK lS.l D[GR[E$

I,Q

t.m

O°'m

0.0Sm

Ti4|l tItAp44 It[PR[I[NTI ¢ONFIIuIATIcII li_ll[I ! s GROUP NUI4OER 151), IECTION NUMi[R -0

I
I

I I

I I

ii
I
I

i i

' I
i ,

II
I I
I I

I I
I I

l i
II
II

O°OOtOO 1.0

lltA

ll,4 I.e I.I I.l

A-293

4lll-ll

Ill O0O

!

I
i
!

SID 63-I135



NORTH AMERICAN AVIATION INC SPACEand INFOR_IATION SYSTE_IS DIVISION

.J

TAU li¥148OL

1L.O 1L WINDWARD STRAI_,E OATA

Z.O Z
3.0 5

4,0 M LEEWARD STRAt_E DATA

ill,
TH|Ib GItAI Itt ItEPIIEIENTI CC_IlriGURATION NUII_ER |, GROUP NUI461[R tS9, SECTION NUt6ER -0

415l-$$ L

117 OOO

lk4t

tll,

tll.

tt.

tl°

T

U I)o

• T.

• II.
¢

Lie

m.

lie

Ii

0"0.4 O. I O.I O. 1P 0.1 0.1 t.O t.I t.I

1 IPl/It

A-294

SID 63-I135



NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

J

M

S

/

H

0

0.| O.I 0.?

TAu

1.0

2.0

S.O

4.0

sYe48(_.

1

2

3

4

I.|
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NORTH AM ERICAN AVIATION, INC. SPACEand ]NFOY{t_ATION SYSTE_|S DIVISION

HEAT TRANSFER TEST

AP(_.LO

A E O C TUNI_L C

CONFIGURATION 21 NACH NO. 10.10
rdt(_jp NO. 168

TOTAL PR[SSUNE 410.0 PSIA

m[v.(x.os.u*_Em_m i.¢H O.O*Iz x 1o*
%* o.o*133 LI/FT X SEe
TOTAL T[_[RATURE 115S.10 O[GR[[$ RANKik_
ANf_[ Cf" ATTACK O.l O[GII[[ S

pHI IYIqSCt.
180.0 1

ZZ5.0 Z

Z40.0 3

X j

pHI SYMBOL
='55. I._ 4

2?0.0 5

225.0 Z

255.0 4

&

41111)-S I L..
St1) 000
IlO.OOOO

$0.0000

-ll,ll *II,II -l.ll 84 80e •

• n

S • -I .• -0.II -.0.4

II

0.I000

O.OSO0

A-296
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

,J

T

U
/

41

[
C

m.n
I

I
I

tQ.m

I

I
I

al .O800 I
I

!

i

i

i

!
!

I
s

I
O.IImO :

i
I
I
I

I

IlCi[AT TIIAI¢Ilrlll TEST

AIIC4.LO

AEOC _ C

x X

I1+'1 IYI¢ICX.
Ce41rlGUIIATICli 11 IMCI, I NO. 10.10 O. 1

ill_p MO. 11• IS.O 2

TOTAL P•EIIU•[ 410o0 PIIA 50.0 3

nlv._os _!. _• i_. O.o*lv x 10" IVV.S ,
%* o.oalaa LO/FT x _c
TOTAL TEIIP[RATUiRIP 111$S.IO DIGEIIII IIAI_IN[

AIIIGL[ _ ATTACK O.1 Ol[ill[[I

I

|

TI41| tltAptt R[pItE|ENT| coMr|tuilAT|ON N_II[II I!, GROUP NUNI[R Ill SECTION NUI4OER -0

0,4 0.1 S.I I.I 1.0 I.i I.l I.I

I

-" u

!

iii

'I

PHI IYIIll(_

E15.0 S

600.0 Ii

_115.O •

115 .O $

4lll-|| L

lit 000

I

4,O

A-297
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NORTH AMERICAN AVIATION, INC.

mEAT TRANSFER TEST

AF%_t.L.O

A ( D ¢ TUNNEL. C

CoNIrlGURATICX.I Zl NACH NO. SO.tO

GRC_P NO. lIMI

TOTAL PRESSURE 480°0 PSIA

REYNCLD$ NUNBER PER INCH O.O,,? X *O'

H__ O.OIS$: LI/J_T X sIrC
v_oTAL.TE'_'AT_*( "''.0 _(..ES .A.,.(

A.._E_. ,..(, 0._ OEGREE.

1,
!1
II

II
, • m

ill

Ili
III
I li

[11
III
! | |

III

II
[11,

i i i

-| .I 84

\

x

SPACE and INFOIRNI;_,'FION S'YS'FI']MS I)IVI,_ION

X X

PHI 6Y ka*Oi.. Fq'l[ 8 Yl4_
tsO.O S _*SS.O 4

225.0 2 27'0.0 S

t40.0 5 225.0 2

255 .O 4

IO

A-298

SID 63-I135
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NORTH AMERICAN AVIATION, INC.

,-I

I,U

HEAT TRAN._IrER TEST

AP_..LO

A E O ¢ TUNNEL C

t.U

OoSOOIDO

S

I

N

0

S

0 ._(mO

0.001100

SPACE and INI_ORMATIO N SYSTE_IS DIVISION

X X

PH! SYNS__ p_,l! $YNB_.

CC4_Ir|GUitAT|(_i "1 NACH NO. ,0.10 O. * 285.0 5

_C_.IP NO. t_ 15.0 Z 300.0 ,

TOTAL PlirSSUi_( 480.0 PSIA 30.0 3 315.0 7

REYI4OL.OS I_,mSER PER IKH 0.0617 X 106 2"/'?., 4 285.0 5

"0 _ O.DIl_t33 LIS/;T X SEC

TOTAL. TEI4PI[RATURE I655.$O DE,REE$ RANKIN(

ANGLE _ ATTACK 0.$ OEGREEs

THIS GRAPH REPRESENTS CC_klF|GuRAT|Ct4 NUt_ER 251 GR(×IP NUN'BER 168, SECT|ON NUNBER-0

O.4 O.I t.! t.I

II

I
!]
i]
il
11

I
I

I

7"

i
!

I

i
;I

I
I
I

I
I

I
I

I
I

i
ll.|

!;
il|

ll.e

i

i
I
i
I

t

411SO-_ S L

SZS OOO

I
|

I

4.0

A-299
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEI_IS DIVISION

4111-11 L

HI 000

A-300 L

SID 63-1135



NORTH AMERICAN AVIATION, INC.

SPACE and INFOR_IATION SYSTEMS DIVISION

r

)qCAT llAN_lrl[11 TEST

AIIq_.LO

A E ID ¢ 'lr_JNNEI. C

C(DMP'IS, uIIATiI_I !1 NACH NO, IO.lO

rA_Ip NO. t01i

TOTAL Plll£1111Uiil, 410.O Pll|A

REYMOLD, NUMB. I_111 INCH O.OllT X 'O II

HOi 0.1DI133 LI/PT X ,arc

TOTAL TI:IIPEItATUlit [ tlSS.tO DI[GR[E, IliA.iT

Al4f_lr GIr ATTACK O.| Ol[.EEII

TAU SYt6_.

1,0 |

£,0 Z

i.O I

4.0 4

14

S

H

0

41

-1

0,1 O*l O.T

A-301

SID 63-i135



NORTH AM ERICAN AVIATION, INC _ SPACEand INFORMATION SYSTEMS DIVISION

)*EAT mANlUrlm TEST

AI_t.LO

A E D C TUNNEL C

-4.0

Tt4|s 64t&p4,t lU[PItI[IbE)ITI_ CCNF|IUIIATICN NUNI[R

|YNI_. pil| iYMICL

t ZSS .0 4

• tYO.O g

_l 22S .0 s,

ZS5.0 4

It, GROUP NUNllrR till, I, IrCTl¢_l NUNIIER -O

i I

I

I

:Pl

I

I

I
I

i

I

ii
II
II

II
II
[I
III
il

IlOo0000

UI.O000

$ .0000

u
/

@

o°tooo

• .OSO0

A-302
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NORTH AMERICAN AVIATION. INC. SPACE and INFORMATION SYSTEMS DIVISION

J

N.m

tU.U

HEAT TRANSFER TEST

APCt.LO

A E O C TUNNEL C

I1_| IY 141_.

CONF|GUAAT|C_4 It NACH NO. t0.O4 0. l

r,R(_p NO. Ill) IS.O Z

TOTAL. PRESiuiill[ 21Q.ll P$|A _lO.O 3

REYNCt.D,'i. NUNBER PIER INCH O.OZl3 X tO @ Z77.5 4

O 043:53 Lll/_T X $[CH0 •
TOTAL TIrNpEItATURE llSO.30 DEGREES RANKIN[

ANGLE _ ATTACK S.t DEGREE8

Tit|& GItAPt4 REPRESENTS CONF|GUitAT|(_N NUNllER 2_, GROUP NUiCiI£R tlS9, I[(T|OI NOi41[R -0

iml IYNBOL

ZllS .O S

300.O Q

315.0 ?

ZSS .O S

dOll-is L

ill 000

I
!
!

!

I

I

U
I

i

O°lm

0"HI I 0,4 0,l |.1 I.l 1.0 I,i I,l I,I I,e
.i

_._.

A-303

4,0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTEN1S DIVISION

HEAT TRANSFER TEST

APEX.LO

A E O C TUNNEL C

CONF'|GURAT|ON 21 MCN NO. 10.04

r,a(_jp NO, t61

TOTAL PI_ESSUR[ 215.8 pGIA

REYN(_O$ NLR_ER P_R INCH 0.02R3 X 10 G

N 0.04333 LB/_T X SEC
O

TOTAL TENPERATUR[ t650.30 DEGREES RANK|NE

ANf_E CF ATTACK 5.| DEGREES

1!'"!
fl iii

IIIIII
IIII

[!11111
--||1|

III

||1
|||

|||
I||
III
III
III
III
||l

III

III
I I |

iii
| | I

|11
Illl
IIII

IIII
IIII
IIII

IIIllll
"'1|1"

i i i

| | I

tttllll
-4,0 -I.O 4.t 4,1 -t.4

A )

PHI $Y_OL I_1| sYNEOL

tSO.fl t ZGG.O 4

225.0 Z Z TO.O 5

240.0 3 Z25.0 Z

255.0 •

-|.0

1an

-t • • -t .11 -O.I -0.4

4Sl 000

IoO0000

I
|
I
!
!
I
I
I

A-304
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J

NORTH

O.OSO00

AMERICAN AVIATION, INC.

HEAT TRAIII,_FER TEST

AP(:_LO

A E 0 C TUNNEL C

SPACE and INFOR1XIATION SYSTES, IS DIVISION

pMI $Y_OL
CeNIrlGi.JliATION 21 NACH NO. tO.04 0. 1

r4lC_Jp NO. 160 15.0 Z

TOTAL Pli[6$uiR[ 1:2l.ll P$|A 30.0 ]l

REYNCt.O$ NUNBEit PER INCH 0.O2113 X 10 Q :'TT.9 4

HO* 0.04333 LBli_T X 8EC
TOTAL T[NpIrRATUIRE 1050.30 OIrGR[IE$ RANKIN4[

ANGLE Cl r ATTACK S.t DEGREES

pM! SYNB(_.

ZeS.O S

300.0 4

3tS.O T

ZeS.O 5

0.4 O.ll S.I I.t 1.0 I.i I.e I.I I.e 4_11

A-305
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTENIS DIVISION

HEAT TRANSFER TEST

AP(3t.LO

A E 0 C TUM4(L C

tll.

x )

TAU 8YIqSOL
COIdrlGuRATION |! It_Cl'l NO. 11.0,04 1.0 !

GRCup NO. t69 Z.O Z

TOTAL PRESSURE 226.8 PS|A 3.0 3

REYN(3E.O.II. NUNBER il_R |_iCH 0.0283 X tO 4 4.0 4

HOS 0.04333 LB/_T X slrc

TOTAL TENPERATURE t650.30 OI[GRirES RANK|N(

ANGLE (_r ATTACK 5.'- OEGRE(8

WINDWARD STRA_,E DATA

LEEWARD gT_AI_E DATA

THIS GAAP_ REPRESENTS CONFIGURATION NUNaER || D CTR¢_ D NUMIER film IECT|ON N_IIER -O

it°

SID 63-1135



NORTH AMERICAN AVIATION, INC.

f

SPACE and INFORNIATION SYSTEMS DIVISION

M

e

/

M

O
e

"1

HEAT TRANSirER TEST

APOt.LO

A E 0 C TUNkEL ¢

0.II 0.II O.tP

coMrIGURAT1Otl I_l MACH NO. 10.04
r,_CXJP NO. tSS

TOTAL i_(SSURE =P1LIS.II PS|A

REYNCI.0S _XWER P[R :_¢M O.ozs3 X lo s
HOe 0,043SS LISZT x SEC

TOTAL TEHPERATUItE 1650.30 DEGREEs RANK|N[

ANGt.E C_ ATTACK S.1 DEGREES

O.ll 0.9 $.0 S**

I

!
i

!
I
I

I

i
I

A-307

+:

X

TAu

I.O

2.0

3.0

4.0

X

sYNOoL

l

2

3,

4

411$-1S L.
441 000

|.1

SID 63-i135



NORTH AMERICAN AVIATION. INC. SPACE and INFORMATION SYSTEMS DIVISION

r

14EAT TllAIM, Irs:ll TEAT

&PC_.LO

kEOC TUNNEL ¢

pHI
CGNIrIf, UItAT|(_I It IttCH liO. 10.04 tllO.O

CAt(_Jp NO. t?O 8:£S.0

TOTAL plllrllulillr |t3.0 PI|A 8:40.0

111£¥N(_.01 NUI41Lrli PER INCH 0.08:18: X l0 t

--%-o.o,,_ u.,Pl x ,¢
TO1ALT:,PE,,,,, ,,,.,0 0(,,., ,A,',(
A.._( _. A.A¢, .0.8: O(....

IYNI<:L pHi IYIg<_.

1 8:99 .O 4

, ,70.0 S

II ,8:5.0 8:

8:55.0 4

-I.I -• , • - • , 4 -l,0 -t . • . ! , • 4,e 4),4

411•-ll L
44T 000
ll0,(la00

10,0O00

I ,l_O0 Iit

T
U
J

F

T

E
¢

0.0$00

$tR

A-308
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J
II,U

tll,m

I.o88o

0.1080

0,Ol00

NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

X

It, GIIOUP NUI4OER 170

• 0,I 0,1 |*1 I,I 1,0 l,l l,l

A-309

SID 63-i135



41[AT TItAN_rER TEST

L E D C TUNNEt. C

NORTH AMERICAN AVIATION INC

CONFIGURATION !$ MACH NO. 10.04

f4tOUP NO 170

TOT,L_tss_E tl_., ,S'A
• E,._.os us, ME, l_. o.otst x los
--"o*o.04.3 LS,PT x s-c
TOTAL TENPEllATUmlr |641.110 DI[GREIr 8 RA_IN[

ANGLE OF ATTACK "0.2 DEGREES

•0

ll,ii

SPACE and INFORMATION SYSTEMS DIVISION

I( )

IItll IYNI(_. IItll IYIICL

SlO.O 1 /SS ,0 •

l'ZS .0 s, Z?O .0 5

Z40.0 3 Zl'S .0 Z

Z55.0 •

t .I t • -0.11 -0.4

4119-11 L

ill ooo
II.II000D

l./

o.sm

/

i,i

o

O.OtO00

0.00500

A-310
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A .... -

J

1,/

NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_1 IVNIOL

CONF'IGUAATION El NACH NO. 10.04 O. IME:AT TRANSFER TEST 6Jt(XJP NO. 170

15.O Z

_,.ctLo TOTAL"_[,Ua[ ela., PsxA ao.o s
,[v.a.os .um[,I _R xx<. o.o.z x 10* zvv.s 4
_O _' 0.0433a LI/FT X &£C

L I[ D C _L C TOTAL TENPERATUItl[ 1641.10 DIEGR[I[$ RAI_|NE

ANGLE CF ATTACK 10.8 O[GIIEEI

Tit|& GIt&pt4 REPItESENT8 CC44FIGUii&Ti_ NutqlER I!, GliOUP NUNaER t70, I[CTIOd _[! -O

X

I'_11 SYMBOL

ZIs .0 S

300.0 it

315.0 7

ZtI5 .0 S

t .M

llolm

H

S

I

H

O

O.OtOmO

O.OOlO0

/lff "_

0.i 0.l t.I I.t I.| l.i l.e I.I 1.1

A-311

SID 63- 1135
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NORTH AMERICAN AVIATION, INC.

:;c::r:::::-.g: '-
SPACE and ]NF()Rh_IATION S'YSTE/I_ D/VISION

x )

HEAT TRANSFER TEST

,e,_t,..LO

A ( D ¢ TUNNEL C

tl,

TAU SYMBOl.

CONIriGui_ATION 21 NACH NO. 10.04 l.O $ WINOwARD STRAFE OATA

C_C_jp NO. 170 Z.O 2

TOTAL PRIESSuRIr S't3.S pSIA 3.0 3. '_,

REYN(_.Ds NUMBER PER INCH 0.02112 X lO S 4.0 4 LEEWARD ST_AKE DATA

HO_ 0.04333 LE/_T X SrC

TOTAL TEMPIERATURE 1641.60 DEGREES RANKINE

ANGLE CiF ATTACK t0.2 OEGi;tEES

THIS GRAPH R[pR($ENT$ CONFIGURATION NUNIIIrR _1 t GROUP NUNe(R 1TOe I£CT|ON NUNI(R -0

14.

tit.

II.

tO.

t
D.

Ib

T

U II.

S

ir Y-

T

S

E 4.

¢

5o

4e

lie

le

0"0.4 O.I 0.4 O.Y O.I O.I t.O t.I t.8 I.I

Ikllm

A-312

SID 63-1135
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NORTH

t.tmis

lloSOO00

O.OtO00

O.0OS001).4

AMERICAN AVIATION, INC.

HEAT TflANR, Ir•R TEST

AP_t.LO

A • O C TU0etEL C

SPACE and INFORlXIATION SYSTE3.IS DIVISION

TAU 8 Yte'ROL

CONFIGURATION 21 II_CH NO. 10.04 1.0 1

GROUP NO, 1TT) Z.O 2

TOTAL PR•$SURE I'l:S.ll P$1A S.O S

REYNCIL0S NI.IqI41ER llq[R INCH O.O,l, X 10" 4.n 4

HO* 0.04333 LBlli_T X 8•C

TOTAL TEMPERATURE 1641.60 OEGR•ES RANKIN•

AIO4_l.• cir ATTACK 10., DEGREES

4119-|l L_

aSS O00

A-313

SID 63- 1135



NORTH AMERICAN AVIATION, INC.

I,_F I , ....... -,-. A,
-- vv,l. tI.,/LI1 I IrU,

SPACE and INFORMATION SYSTEMS DIVISION

MEAT TRANSFER TEST

APOLLO

A E O C TUNNEL C

CC*'llrlGI)I_ATI(::W Z! KiCM NO. IO.O4 1110.0

Git(_jp NO. 171 225.0

TOTAL pRIrSSui_E 21s'.$ PS|A 240.0

ltEYN(_L.DS NUI4BEli PER INCH O.C)Z_I X 10 6

MOO 0.04333 LBI_T X BEC

TOTAL TEMPERATURE 14S44.00 DEGREES RANKIN(

ANG4.( C4r ATTACK tS.I OlrC_liEEi

SYMBOL Pill SYNBOL
1 295.0 4

Z ZTO.O S

3 225.0 2

Z59.0 d

SID 63-I135

.,O°4



NORTH AMERICAN AVIATION, INC. SPACE and INFO1RNIATION SYSTEMS DIVISION

..I

HEAT TRANSFER TEST

APOLLO

A E 13 C TUNNEL C

F_I SYH6Ct.
CCNiriGUI_AT|CN Z! 14ACH NO. 10.O4
r_tcqjp NO, iT; (3. 1

15.O 2
TOTAL PR_rssui;IE 212.S PSIA 30.O 3

REYNOLDS NUMBER PER iNCH 0.0279 X 106 277.5 4
HO_ 0,04333 LB/_T X $EC

TOTAL TEMPERATUi;tE 1644.0(3 DEGREES RANKINE
ANC,_E (_F ATTACK 15.1 DEGREES

THIS GI_ApH I_EPRES(NTS CONF|GURATION NUMBER :)t, GROUP NUMBER 171, SECTION NUMBER -0

pt.t! SYMBoL

285 .O 5

500. O 6

515.O 7'

285.0 5

A-315

SID 63- 1135



NORTH AMERICAN AVIATION, INC _ SPACEand INFOR_iATION SYSTE_IS DIVISION

_AT TRANSFER TEST

AI_t.LO

• E O C TUNNEL ¢

PtSl
CCtIF|r,L_kT|ON !1 MCH NO. 10.04 180,0

GROUP NO. l?t ZZS.O

TOTAL PRIrISUm( ,18.S P$1A 240.O

"IEYNOLDI *_JNI(R liar IN(:. 0.0Z711 X 10'

TOT•_,....._,,( ,.,,.oo o_.._s .•_,,_

SY_.'_L pt4! IYWSOL
1 ZS$.0 4

Z Z_ .0 5

3 ZZS .0 2

ZSS .0 4

i l i
i i i
I1|

• 4 I0

SIR

A-316

SID 63-I135

|

l

I

I
I

i

i

I

I

I

I

I

|

I

I

I

i
I
I

|

i

I
I
I

i

I I
i
I
I
I
I

40||--| | L.--
441 OOO
1,00000

t ,00000

0.01,000

O.OOtO0

4



J
II.lilil
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O ._lm

NORTH AMERICAN AVIATION, INC.

HEAT TltAlISIrtl TIrST

All(_l.O

A E D C TUNNEl. C

SPACE and INFOR_IATION SYSTENIS DIVISION

I_1 SYIIBOi.

C(_lrlliUllATIOll It NACit llO. 10.04 O. [

ltlt_lp It0. Z?t 1S.0 2

TOTAL iqlElSUliilr !11.5 lillA _.0 _l

,Ivli(X.aS mlllilrll I,la ll_M O.olli x lo* ZVT.5 4

H0i 0.D4aS: LSSI_T X SiC

TOTALT:NPERAT_! il,,.oo _6_irlrl .A_:_
ANllllr (_r ATTACK iS.! DIrGlilEIr I

THIS iMIApH RipRIrllrNTt CONIriGUiiATiON NUNIIrli

I

I
I

4-

L

1;
I
I
I
i

eMl

289.0

_DO.O

8,19.0

_'15.0

O,i 0.1 t.I I,I 1.0 i.i lid I,I I,I Ill

5

li

5

4l
A-317

SID 63- 1135



NORTH "Ii_MERICAN AVIATION, INC.

SPACE and INFOR_JATION SYSTE_IS DIVISION

HEAT TRAllLI, IrER TEST

APOLLO

A E O ¢ TUNNEL C

TAU SYNik_L

C¢IIFIIURA'IIcII El I_(H NO. tO.Q4 1.0 t _[NO_ARO _TRA_E DaT*

¢,RCUP NO, 11,1 Z.O 2
TOIAL IqtR3.$UR[ 2tZ.S P3.1A S.Q 3.

REYNCLOS NUMBER PER INCH O.O_TD X IO is 4.O 4 LEEWARD STRAKE DATA

HO* 0.1D4_J,35 LBIJ_T X 3.EC
TOTAL T[NPERATURI[ 1644.00 OI[GREI[IS RANK|NE

ANGLE _ ATTACK tS.t OEG_EEI

&
!i.

T

U II.

11
I

ir lr.

T

$

E 4.
C

0"0. 4
O,I 0.1 O.r O.O

IJlll

A-318

|.1 I.O l.I I.I I.l

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTE_{S DIVISION

HEAT TRANSFER TEST

AFOt.LO

A ( D C Tt)NNEL C

t_i

O°tm

ii
II
II
II
II
II

O.Olm H

II
II

• • OOS O00 • 4

TAU llYNOOL

C¢IdrlGUiiATl¢ll 21 MACH kl¢. 10.04 1.0 1

Gli(:X)P NO. 171 2.0 Z

TOTAL PliE.'l,.lI, UliE 2t2.5 PS|A 3.0 3

REYN(_k.D$ N_JNBER P(R INCH O.oz'r9 X 10 8 4.0 4

HO_ 0.04333 LII/li:T X $EC

TOTAL.. TEMPERATURE ,-644.00 DECeREES RANKINE

ANGLE Ci r ATTACK tS.t DIrG_REES

O.l

le/R

A-319

I

1
I
I
I
I
I
I
I
I

t.II

4ll9-11 L-

44T 000

]
i

I

I

i

I
I
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I

t
I

I
I
I
I
I
I

I.I
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NORTH AMERICAN AVIATION, INC. SPACE and INF()ULNIATION SYSTENIS DIVISION

H(AT T_ANSF(R T(_T

A ( 0 ¢ TUNNEL ¢

Ce#4F'|GURATION 21 14ACH NO. 10.09

GROUp NO. 164

TOTAL Plli($$U_[ 4G5.O pS|A

REYNOLDS NUMBER P[R INCH 0.0551 X 106

H _ 0.06277 LB/_T X $(C
0

TOTAL T(MPERATURE 1733.20 OEGR[[S RANK IN(

ANGt..[ OI r ATTACK O.10[GR(E$

!I111
[11 !1
F I I I I

[1111

IIII
II!1

:!!!
_111

-III

III

I II

III

-|.0 -$.| -|.O -•. 4

x ]l

pHI SYMBOL pt_I SYMBOL

160.0 1 295.0 4

225.0 2 27'0.0 S

240.0 3 225.0 Z

255 .O 4

A-320

SID 63-I135

iJ

II
II
II

I
kl

IL
II

II
II
II
II

11
I

I

I

I

I

I

I
I

,8..,, L
311 't 000

I0.0000

10°0000

II

% .0000

T

U

/

$

Q

F

T

S

E

¢

04000

0.0100



J

NORTH AMERICAN AVI'ATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

CC'NIrIGUI_ATION 21 NACH NO. 10.09

HEAT TRANSFER TI[ST CA_OUP NO. 164

TOTAL PliESSUI'(I[ 465.0 PSIA

AI_:_L.LO Rl[YNOLDS NUMSl[R PER INCH O.O551 X 1.0 6

HO_ 0.015277 LB/J_T X Sl[C

Al[ O C TUNNI[L C TOTAL TI[MptrRATUI_E 1733.20 DEGREEs RANKINE

ANGLE _ ATTACK O.1 DEGREl[s

PHI SYNBOL pt_l SYNBOL

O. 1 285.0 5

15.0 2 300.0 6

30.0 3 315.O T

277.9 4 285.0 5

i ..

m
l
I

SID 63- 1135



NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

HlrAT TRANSF'rR TlrST

AP(X.LO

A r O C TUNNEL C

I_'4!
COIWI&UI_ATIO_ _! I_CI, I NO. 10.09

Gii(:_Jp NO. le4 150.0
_ZSoO

TOTAL PRE$StJi_lr 4GS,O PS|A _40.0

REYNOLDS NUI_BER P£R INCH ().0551 X 106

HO_ 0.06277 LB/i_T X $1rc

TOTAL TENPERATUi_lr I 733,Z0 Ol_GRlrlrS RANKINE

ANGtlr ¢_r ATTACK 0.1 DlrC, l_EE S

X

SYMIk_. 1_4| |YMBOL

• I Z59.0 4

Z 270,0 5

3 Z25.0 Z

ZS5.O 4

-I,I -I.I -|,4 -•. 0 - I . •

IIR

A-322

O.OtO00

O.OOSO0

,SID 63-1135



NORTH AME.RIC..AS_ ,, A_ AT o N ,INC.

0.0SO00
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTEMS DIVISION

FtEAT TI_ANSFER TEST

APC_.LO

A E 0 C TUNNEL C

C_._qF|GU_AT|ON 21 MAtH NO. 10.09

G_OUP NO. 164

TOTAL PRESSUIRE 465.0 PSlA

REYNC_.D$ NUMBE_ pEI_ INCH 0.0551 X 106

N 0°06277 LB/_T X SEC
O

TOTAL TEMPERATURE 1733.20 DEGREES RAN_INE

ANGLE OF ATTACK O.1 DE_EES

TAu

1.0

2.0

3.u

a.O

SYMBOL.

1

2

3

4

.ram

O.II 0.1) IL.O I.S I.I I,I

,A- 325

S_,'k

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFO1RN_IATION SYSTENIS DIVISION

HEAT TRANSFER TEST

AFE_LO

a E D C TUMNEL C

_.J

CL'_NF|GURAT|L-"_I 21 NACil NO. 10.09

G.ROUP NO, 165

TOTAL PRESSURE 4G0.0 PS|A

REYNOiLDS NUMBER PER INCH D,0548 X 106

IlO _ 0.06277 LSI_T X SEC

TOTAL TEMPERATURE 1727.60 DEGREES RAN_|NE

aNGLE OF ATTaC_ 5.1 DEGREES

TILLS GRAPH _EpRESEMT$ CC_IFLGuHATIL-_i NUM6ER

IIII
IIII

lill

IIII
[ill
I I I I

IIII

IIII
Illl
lill

IIII

I!11

iiii
I ll 1

I I I I

.. :.-

- - :

.- -_ .-

.- _- .-

-4.0 -•. • -I. I! -I.I -•.a -•.0

S,,'_

l:_l SYMBOL P_I $YNbC_

180.O I 255.0 4

225.0 2 270.0 5

Z40.b 3 225.0 2

255.0 4

21, GHOUP NUMB_k 165, SECTIC¢ NUMBEk -b

-I • • -1.11 -O. • -0 . l

A-326
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NORTH AMERICAN AVIATION, INC.

f

SPACE and INFORI_IATION SYSTEMS DIVISION

_J

30,0000

10.0000

^

HEAT T_ANSF[_ TEST

APOLLO

A E D C TUNNEL C

pHI SYMBCt phi SYMBC_

CONF[GURAT|ON 21 NACH NO. 10.0@ O. 1 Z85.0 5

GROUP NO. 165 15.0 2 500.0 6

IOTAL PRESSURE 460.0 PSIA 30.0 3 515.0 7

REYNOLDS NUNBER PER INCH 0.0548 X 106 277.5 4 Z85.0 5

$ 0.06277 LB/_T X SEC
0

TOTAL TENPERATU_E 1727.60 DEGREES RANKXNE

ANGLE OF ATTACK 5.1 DEGREES

485e-li L
• " - OOO

I .I]000
B

f

U

/

S

F"

T

S

E

C

O. IOOO

0.0|00
O 0.4 0.e Ik.II I .I 1.0 II.4 11.$ I,II $.1 4,0

A-327

SID 63-I135



,NORTH AM ERICAN AVIATION, INC. SPACEand INFORMATION SYSTEMS DIVISION

MEAT TRANSFER TEST

A I:_-_t..O

k [ 0 ( TUNNIrL (

pHI

CONFIGUi_ATION 21 MACH NO. IU.U9 180.0

C4_OUp NO. 165 225.0

TOTAL Pf<ESSURE 460.0 pSIA 240.0

REYI_'_LD$ NUMBER pER INCH 0,054B X 106

M S 0.06277 LB/_T X SIEC
O

TOTAL TEMPERATU_RE 1727.60 DEGREEs RANKIN[

ANGL[ (_: ATTACK 5.10rGREEs

"t

T_I$ GRAPH R[PRE$[NTS CONFIGURATION NUMBER

!!!""---_

III
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! i i i

III ....
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iii ....
III
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• i

! I

I
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" III
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II I
: : I I I

i i - -. -

li "':

4!
[I Jiii
II ',I

, I . . .

40 -I,I -I.I -I.l -•.4 |o

SIR

SYMBOL pHI SYNBC, t_

1 Z55.O 4

2 270.0 5

3 225.0 2

Z55.O 4

21, GROUP NUMBER 165, $ECTIC"_N NUMBER -O

A-328

SID 63- 1135
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR$1ATION SYSTENIS DIVISION

H(AT TRANSF(R TEST

A I_."_. L C,

A E 0 C TUNNEL C

pH! $YMBC_ pt_l SYNBCq_

CC_IrlGURATION 21 NACH NO. 10.09 O. 1 285.0 5

G4_OUp NO. 165 15.0 Z 300.0 6

TOTAL PR[SSUi_E 460.0 PSIA 30.0 3 3%5.0 •

R(YN(_LO$ NUH6ER PIER INCH O.054e X 106 :)77.5 • 285.0 5

HO_ 0.0627• LB/_T X $EC

TOTAL TEMPERATk, JRIr 172•.60 DEGREES RANKIN[

ANGLI[ C4r ATTACK 5.t, OEGRI[I[s

I.m
THIS GRAPH REPRESENTS CONFIGURATION NUMBER ZI, GROUP NUMBER t65, SECTION NUMBER -O

II,.M

0.%0000

H

S

H

O

8

0.05000

0"00100 I 0.4 0,l %.1 t.l l,O 8.4 l.e I.I I.l i.o

A-329
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI_IS DIVISION

HEAT TMANSFER TEST

AP_.LO

A [ 0 C TUNNEL (

TAu SYMBOL

CONFIGU_AT|O_N 21 MACH NO. 10.09 1.0 1 WINDWARO STrAfE DATA

r.Rc*jp NO. 165 2.0 Z

TOTAL PRESSURE 460.0 PSiA 3.0 3

REYI,_'_LDS NUMBER PER |NCH 0.0548 X 10 G 4.0 4 LEEWA;D STRA_£ CATA

HO_ O,06277 LB/_T X SEC

TOTAL TENPERATUME 1727.60 DEGREES RAN_|NE

ANGLE OF ATTAC_ 5.10EGREES

4OS9-11

40S 000

B

T

U II.

/

S

Q

ir T.

$

[ 4.

C

--t

||

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

.-1
t

0.01000

mEAT TRANSFER TEST

APOt..LO

A E 0 ( TUNNEL C

CONFIGURAT|ON 21 WACH NO. 10.09

r._p NO. 165

TOTAL PRESSURE 460.0 pSIA

REYNOLDS NUMBER PER INCH 0.0548 X 106

H 0.06277 LB/_T X SEC
O

TOTAL TEMPERATURE 1727.60 OEGREES EANKINE

ANGLE OF" ATTACK 5.1 OEG4_EES

A-331
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SO/R

|,1

TAU SYMS_

1.0"1

2.0 Z

3.0 3

4.0 4

407 000
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

AIk0t.L@

A ( 0 C TUNNEL C

40

-1

CoNIrlGURATI(:_I 21 NACH NO. 10.09

(dtCUp NO. tSG

TOTAL PREssuRE 460.0 pSIA

REYNOLDs NUliBER PER INCH 0.0551 X 106

HOI 0.06277 LB/i_T X SgrC

TOTAL TEMpIrRATUR( 17'23.7'O 0[GREEs RANKIN[

ANe_.E OF ATTACK IO.2 DEGREES

TM|S GRAPH REPRESENTS CONFIGURATION NUMBER

I

i

I.
I

i
I

I

;

I

i

I
i I

ii
!!
II

II
-I.e -I.I -I.e - ,1 4

X X X

F_! SYMBOL F_I SYMBOL

180.0 1 Z55.0 4

225.0 2 Z70 .G 5

240,0 3 225.0 2

Z55.0 4

21, GROUP NUNBER 111_6, SECTION NUMBER -0

I0 -t I

$/R

A-332

SID 63-1135
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NORTH AMERICAN AVIATION, INC.

MEAT TRANSFER TEST

APOLLO

k [ 0 ( TUMNEL (

SPACE and INFOR_IATION SYSTEm, IS DIVISION

P_I SYMBOL

CONFIGURATION 21 MACM NO, 10.09 O. 1

f4t(:_jp NO. IGG 15.0 Z

TOTAL PRESsuRE 460.0 PS|A $O.O 3

REYNOLOS NUMBER PER INCH O.0551 X 106 277.5 4

HO_ O.OGZ77 LB/_T X SEC

TOTAL TEMPERATURE 1723.70 DEGREES RANK|NE

ANGLE oir ATTACK IO.2 DEGREES

TMIS GRAPH REPRESENTS COlilF|GURAT|OH NUMBER

X

pill

285.0

300.0

315.0

285.0

SYMBOL

5

6

Y

5

8.0 8o4 l.l 1.8

,...11 L

li
II
I
I

l,l 4,0

A-333
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NORTH AMERICAN AVIATION, INC SPACE and INFO1R/_IATION SYSTESIS DIVISION

P4EAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

CoNIrIGUiiATIOI 21 NACH NO. tO.Og

¢,4_OUp NO. 266

TOTAL PRESSURE 460.0 PS|A

I_IEYN(:_D$ NUNBIER PER INCH O.OSSt X 106

HOi fl.06277 LB/_T X SEC

TOTAL TI[MP[RATi._E l'r23.T13 DEGREES RANKINE

ANG'LIr L"it ATTACK 10.20IEC-_EIE$

T_15 GRAPH REPRESENTS CC, MFIGURAT|ON NUMBER

IIII

IIII

I

II I

-I,I -I.I -I,t -I.I

II_I 6Ye,_oi. PHI 6YMeOL

IeO.O 1 ZSS.O 4

225.Q Z Z?O.O 5

240.0 3 225.0 2

255.O 4

21, GROUP NUMBER 166, SECTION NUMBER -O

!1

I I
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AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

X X

NEAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

CONF[GUI_ATION Zl leACH NO. 10.09

¢,ROiJp NO. 166

TOTAL pR[ssUR [ 460.0 PSIA

REYNOLDS NUMBER PER INCH 0.0551 X 106

NO* 0.0627T LB/_T X SEC

TOTAL T[MP£RATURE |7Z3.70 DEGREES RANK|NE

ANGLE C_F ATTACK 10.2 DEGREES

PHI SYMBOL pH| SYMBOL

0. 1 285.0 5

15.0 Z 300.0 G

3,0.0 3 515.0 7

277.5 4 285.0 5

11!r
Ill

II

II

11i
,11

41_$-11L

415 000

]"
; =

2

! :
I :

II
LI

| 0,4 0,! t.t |.! t.O t.4 t.! J,t I,! 4.0

.. •-8 A-335
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NORTH AMERICAN AVIATION. INC.
SPACE and INFORMATION SYSTENIS DIVISION

MEAT TRANSFER TIE_T

APC4.LO

k ( 0 ( TUNN(L (

tll,

CC_LGUI_AT|ON 21 )4ACH NO. tO.H9

GROUP k_. tGG

TOTAL pRESSURE 4G0.O pSIA

fiEYl.l_--wL.D$ NUNBIER pER INCH O.O55t X t °G

HO=II 0,06277 LB/i_T X sEC

TOTAL TEMPERATURE 1723.70 DEGREES RANKINE

ANC, LE HI r ATTACt_ 10.20EGi_EES

TAU SY 148OL

I .O t WINDWARD 5TIRA_, I; DATA

z.o z (

3.0 3 '_

4,0 A LEEWARD STRA_,E OATA

t4_

t:l.

tll.

lit.

tO.

¢I

B

T

U II.

/

S

¢1

F 7.

T

$

( B.

C

5.

4o

,e

I.

7

0"0. 4

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTEMS DIVISION

.+o

t.m

0°tin

HIrAT TRANSFIrR TIrST

APOLLO

AIr D C TUNNEL C

CC_,_r|GUiiATi_ 2t 14ACN NO. tO.09

GRC_P NO. t66

TOTAL PRIrssuRIr 460.0 p$IA

RIrYN(_.OS Nt,,ql4BlrR Iq[R |NCH O.O551 X tO 6

H • 0.06_77 LB/_T X slrc
O

TOTAL TIrNpIrRATU Rlr "- 723. TO OIrGRIrlre. RANK |NE

ANGL r _ ATTACK 10.2 OlrGRlrlrS

TAu 8,Y 14OOL

t,O t

Z.O Z

3.0 3

4.0 4

O.OtO00

O.OmO00. 4 0,1

I$/R

A-337

0.9 t.O t.t t-| S.ll

SID 63-1135



/

NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION _'_'_TENIS DIVISION

mEAT TRANSFER TEST

AP(_.LO

A E O C TUNNEL C

..J

II II

IIII
Illl

-4.0 -I.e

Co4MF|GuI_&T|C3N 2t NACH NO. 10.09

GR(_IP 140, tG7

TOTAL pREssURF 4SG.3 PS|A

REYNOL.OS NUNSER P(R |I_H O.O556 X t °G

Hu¢ 0.06277 LB/_T X SEC
O

TOTAL TERpERATURE _T23.30 0EGREES RAi4_,INE

ANGt.E Cd r ATTAC_, $5.| DEGREFS

phi 8YN6OL F_I SYNSOL

%60.0 l 255.0 •

225.0 Z Z 7'I_ • 0 5

Z40.0 3 225 .O 2

Z55.0 •

GRAPH REPR($ENTS CC_IF|GURATION NUMBER 2t, GRiP NUI4B(R 167, $(CTI(_i NUNB(R -0

-I,I -l,I - I • 4 -I . 0 -| . • -Iol --O.l

$/R

A-338
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

J

HEAT TRANSFER TEST

APOLLO

A [ O C TUNNI[L C

PHI $YHBOL

CONIrlGURAT|C)I 21 NACH NO. IO.09 O. i

GROUP NO. 1$7 15.O Z

TOTAL PRESSURE 4G$.3 pSIA 3,0.0 3

REYNOLDS NUMBER PIER INCH 0.0558 X 113G Z77.5 4

HO_ O.O6277 LB/_T X slrc

TOTAL TEMPERATURE 1723.30 OEGREES RANKINE

ANGLE _ ATTACK t5.1 DEGREEs

THIS GRAPH REPRESENTS CONF|GuRAT|ON NUMBER 21 _ GROUP NUMBER 167_ SECTION NUMBER -O

PHI SYMBOL

265.0 5

300.0 6

315.0 7

Z85.0 S

dOSe-It L..

4Z1 GO0

tO .OOOO

°

Q

1.0000

B

T

U

/

S

F

T

S

E

C

0.1000

0.0500
0o4 0.1 i.8 I.I 8o0 8.4 toO 1.8 I.e

A-339
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTE_IS DIVISION

HEAT TiiAl_llrEll TEST

AIICt.LO

A IE O C TUNNEL ¢

---i

C¢IIIIr|GUI_ATIOIN 2! I_CH NO. tO.G9

r4tC_Jp NO. t67

TOTAL IIRE&suli[ 466.3 PSIA

REYNI_LOS kiSSER PER INCH 0.0555 X 1106

HO_ G.06277 LB/I_T X SEC

TOTAL T[NPWRATURE 1723.30 DEGRE[_ RANK|N[

ANG_.E Cf ATTACK 15.1 DEf_REES

-.l,| -l.l -I.I -I.l -I.4 |0

IIR

A-340

X }

pi_| SYMBOL pHI SYlieCL

180.0 t Z55.0 4

225.0 Z 270.0 5

Z40.0 3 ZZ5 .O Z

ZSS.0 4

t • t .11 -0.• -41.4

P

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTES.IS I)IVISION

._1

N

41

H

O

II,

0°lm

HEAT TItAN,_rl[It TE_T

APC_.LO

A E 0 C TUNIq[L C

A X

PHI 8YMBCX.

CoNIrlGURATICN 21 MCH NO, 10.09 O. 1

r,_C_JP I_0. 167 lS.0 Z

TOTAL Iq_E$$tJR[ 46Q.3 PS|A SO.O S

REYNCt.OS NUMRER PIER |NCH 0.05SS X 10 S 2?7.5 4

HOW 0.0¢_1_77 LB/I_T X 8E¢

TOTAL TENIP'ERATUI[ $TZ3.30 DEGREES RANK|N(

ANGt_[ _ ATTACK 1S.! OEGAIEE&

]
t
f
!
I

I
I

I

bl

|

I
|

!

I
i

I

I
I

J
I

I
I

PHI $YNBOt

Z@5.0 S

300.0 6

315.0 T

Z85.0 5

II

De

A£5 DO0

!
i
|

-L
i

I
I

I

i
!

! i

'II

J _

. !
i I

I
I I

l
I

4.o

• __,.11_ ¸'_
A-341
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NORTH AM ERICAN AVIATION, I NC, St:'ACEancl INFORNIATION SYSTENIS DIVISION

NEAT TRAN.SFER TEST

APOLLO

A ( 0 ¢ TUNN[L ¢

TAU SY 146Ot..

C¢,NF|r.uRAT|ON 21 I_(N NO. $0.09 1.0 % WINOWARD STRAF.E DATA

%67 Z.O 2 ,_GROUP NO.
3

TOTAL PRESSURE 466.3 PS|A S.O 3

REY_0S N_ER _R |NCH 0.0558 X 5106 4.0 4 LEE_A;C _T;A_E CATA

NO_ 0.06277 LB/_'T X SEC
TOTAL TENPERATUi;IE 1723.30 DEGREES RANKXNE

ANGLE OF ATTACI(, t5,1 DEG4REES

t4.

SI.

%S.

SO°

Q
t.

T

U 8.
/

$

F Y"

T

E 6.
¢

m°

4e

Io

,e

le

0"0. 4

$t/R

A-342
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NORTH AMERICAN AVIATION, ,INC. SPACE and INFORMATION SYSTEMS DIVISION

_4

i

/

M

0

4t

HI[AT TRANSFER T[_T

APOLLO

A E 0 C TUNN[L C

CoNIr|GU_AT|ON 21 MACH NO* tO.O$

_OOP NO. t$7

TOTALF*ESS_ "SS.3 PSIA
REV_OI.OS_SEm _R INC. O.OSSSX 10s
"00.OS_. LSI_T x sEc
TOTAL TENPERATUii[ 1"r'_3,30 DEGR[[8 RANKIN£

ANGt.[ Ci r ATTACK 15.1 DEGR[[S

O.OSOO0

II

II
O'OOSO00.4 0,| 0,1 0,?

I

O,ll

SedR

A-343

O.O 1,0
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NORTH AMERICAN AVIATION, INC. SI_'_(_,E {ill(I I NI:(-)R,XlATI()N S_.'_'I'I_.%I_ DIVISION

MEAT TkANSFER TEST

APC_.LO

A E D C TUNNEL C

A

pHI SYMBOL PHI SYNSC_

CL-_NFIGuHATIL_ 21 MACH I_. 10.13 180.0 1 Z55.0 •

5GROUP NO. 152 ZZ5.0 2 ZT0.O 5

TOIAL P_E$$URE 755.8 pSIA 240.0 3 Z25.O 2

REYN, OLO$ NUMBER PER INCH 0.0842 X 106 Z55.O 4

HOI 0.08133 LB/_T X SEC

TOTAL TENPERATUME 1T89.30 DEGREES RANi_,INE

ANGLE OF" ATTAC_ O.I DEGREES

THIS GRAPH _Ep_ESENTS CONFIGURATIC_ NUNBE_ 21, GHOUP NUNBE_ 152, SECT|C_ NuNBEk -0
Z67 ObO

lO,OOO0

IO .0000

G

B

T

U

/

S

e

F

T

S

E

C

O. tO00

• 0 • • -II.O -•.4 • 0 -t.ql -t.• -0.•

o
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/

NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

tQ.m

O.OIOO

II

ii

I I

HEAT TRANSFER TEST

APOLLO

A ( O C TUNNEL C

pHI SYHBCq_ PHI SYMBOL

CC4¢FIGU_AT|ON 21 NACH NO. 10.13 0. I 285.0 5

CROUP NO. 152 15.0 2 300.0 6

TOTAL PRESSURE 755.8 PSIA 30.O 3 315.0 7

REYNCLO$ NUMBER PER INCH 0.0842 X 106 277.5 d 285.0 5

HO_ 0.06135 LB/_T X SIC

TOTAL T(NPERATUR( 1T89.30 DEGREES RANK|NE

ANGLE OF" ATTAC_ 0.1 DEGREES
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NORTH AMERICAN AVIATION, INC SI_.gE ai_Jd INFORN|ATION SYt-;TENIS DIVISION

HEAT TRANSFER TEST

APOLLO

a E 0 C TUNNEL C

X

1111[]11
11111111

IIIIIIIII
IIILIIIII
IIIIIIIII
lilllllll
I1[[111II
!I11111II
lil[llll[
II!iLI
IIl|llll

ili111111
!!!I!111111
i!!11111111

!!111111111
I[[[i11IIII
Illllllllli

Ii[,!,tII,,1,,,,,
i111111I!11

111111111I!111111111
Illlll[llll

ll]l]]]l]Iil]]ll]]

illIIIIll
-4.0 -• • •

PHI

CONFIGURATION Zt MACH NO. 10,13 180.0

GROUP NO. 152 225oO

TOTAL PRESSURE 755,8 PS|a 240.0

REYNOLDS NuNBE_ PER |NCH 0.0849 X 106

HO_ 0.08133 LB/_T X SEC

TOTAL TEMPERATURE 1789.30 DEGREEs RANI_INE

aNGLE C_r aTTAC_ 0.1 DEGREES

X X

SYMBOL pHI SYNBc_

t 255 .O 4

2 27'0.0 5

3 225.0 2

255 .O 4

THiS GRapH REPRESENTS CONF|Gu_ATLC:N NUNBEN 21, GROUP NuNBEI,,_ 159, ¢,,ECTLON NUklBEk -0

11 1!i llllli[lllll!11111 11]11llllll
ll Illlllll Iii111111 ilii11111111111 II IIIIIIII!11
IIII!1 llllilllil IIIIIIIII I!1111111111111 II Iii11111111
Iliill Iii1111111 i11111111 Ii111111111111111 III11111111
I!1111 III]illlll iilllllllll]lillllllllllll IIIiilllili

III i] llliil I]lllllllllllllllll.Nt_ lll]llllll_
IIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIWIIIIIII1_

IIIIIIIII[llll I!111117fl  t :1171111
I I I II I I II I I III II II II II I IllllHl_'llll Illl I II I I I II I I II II II,,,,,, ,,,,,,,,,, ,,,,,,,,,.,._..,,,,,,.,.,,, .,.,,,,,,,,

IIII IIIIIIIIII IIII II I II/llt11#1111 ! I II I II i I IIii1111111
IIII IIIIIIiill II I I II 111171M'.iI I! II II i !1 ! I IIii1111111
IIii III1111111 II I I II I I/Ylll,<iII It il It I II I I IIIIIIIIIII
IIii III!111111 IIIIIIIlqglllllllllllllll IIIIIIIIIII
IJI Iii1111111IIIII1_!!_1111111111111111IIIIIIilll

l itr, il lll.t lllllll!li[]llllI,,,,II,' l'llllllllI
IIII lIII!111111 • YI'ilIIII II IIIIIIIII IIIIIIilll,, ,,,, , o,..,.,,,,.,,,_,,,,,,,,,,,,,,, ,,,
III II1_111111 J 111111111111111111111111111 IIil111111
III IIIPklllll / Irlllllll IIIIi111111111111 III!111111
III IIIIINIII / II!11111111111111111111111 III!111111
Iii I II I I II"I_LL, Illl/lllllillllllllllllll]l Illlllllll
]1] ]]1]1111][ I]_l]l]]]l]]ll]]]llll]]]] II]]]ll]ll
]1 I]1111]]11I]l]]l]l]]]]lilll]]]i]]i]llllllll]]

I I]lll I]ll]l]ll]llllll:lll"]lllllll
I I - I Io - 14 • I 0 -Ii I. - li I. - 0 1. '-0 4•
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

1

nEAT TIkANSF'ER TEST

A E C) C TUNNEL C

pill SYMBOL.

C(',NFLGURAT|C_I 2! NACH NO. 10.13 O. 1

GROuF NC,. 152 15.O 2

TLqTAL FI_E$SuRE 755.0 F$|A 30.0 3

REYNOLDS NUMBER PER INCH O.OB42 X 106 277.5 4

HO$ O.O8133 LB/i_T X SEC

TL_TAL TENpERATU_E 17G9.30 DEGREEs RANK.INE

ANGLE OF ATTACK. O.1 DEG4_EEs

X X

FH| SYNBCL

285.0 5

5OO.O 6

315.O 7

285.0 5

1.00000

O.IOOOO

t.m

$

/

C'

$

O.OIOOO

O.OOSO0
0 0.4 0.8 1.1 I.l !oO 1,4 I,l I,I l,l |,O

A-347
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_tEAT TI;tANSFER TEST

APOLLO

A E 0 C TUNIC[t. C

C(_I_r|GU_AT|ON 2t NACH NO. tO.t3

f_OUP NO. 1 52

TOTAL PRESSURE 755.8 pS|A

REYNOLDs k_BER PER INCH 0.084Z x to G

H :t O.OItSS t,BI|FT x $EC
O

TOTAL TI[NpERATURE 1789.30 DEGREES RANK|NE

ANr_.E (_r ATTACK 0._ OEr_qEES

TAU SY MBOt-

t.O 1 WINDWARD STRAKE DATA

2.0 2 t
3.0 3

4.0 4, LEEWARD STRAFE DATA

"1

0.1

Si/R

A-348

O.I S.O S.IL t.I l.I

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t.lllll

a.lm

HEAT TRANSFER TE_T

AIqOt.LO

A E 0 C TUNNEL C

TH|& r_Aim REpME&IrNT& CoNFIGURATIC_i NUNOER

CCeilrEGUliATI_ 81 NACH NO. tO.t3

GROUP NO. t52

TOTAL PRESSURE 755.8 PS,|A

REYNOLDS 14t_ER PER INCH 0.0842 X IO 6

HOS 0.08133 LE/iitT X SEC

TOTAL TEHPERATURE t709.30 DEGREES RANK|NE

ANGt,.E (_r ATTACK O.l DEG4tEE$

It, GaOUP NUI4EIt JSl, SECTION Nt_e£R -0

TAU

1.0

Z.O

3.0

4.0

SYI48OL

|

Z

3

4

£TI 000

-1

O*0OS0OO,4 O,I O.O O.T 0.O

le/R

A-349
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEN_S DIVISION

NEAT TRANSFER TEST

APOILLO

A E O C TUNNEL C

CONFIGURATION 21 NACH NO. IO.t3

r,_oUP 1'40. t53

TOTAL pRESSURE 75t.3 PS|A

REYNC_0S NUI4OER pER iNCH 0.0847 X 106

H _ 0.06133 LB/_T X SEC
O

TOTAL T(NPERATURE 1778.20 oEGREES RANK|NE

ANGLE CF ATTACk 5.1 0(GREEB

TN|5 GRAPH REPRESENTS CONF|GuRAT|ON NUMBER

pNI SYMBOL pNI SYM4_OL

160.0 1 255.0 4

225.0 2 270.O 5

240.0 3 225.0 2

255.O 4

21, GROUP NUMBER 153, SECTION NUMBER -O

I • -I.II -• • 4 -•. 0 -t • • t • -0,I

..._,, L
27t 0OO

I0,1_00

SO .O000

.0000
B

T

U

/

S

Q

Ir

T

S

E

C

O.lm

0,O|O0

A-350
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

I!

u
/
S

Q

F

T

$
IE
C

O.IOOO

MEAT TRANSFER TEST

APQt.LC

A r 0 C TUI41_L C

PHI SYMBOL pN! SYN8OL

¢Ct, IF|GURAT|ON 21 14ACH NO. 10.13 O. ; 255.0 5

G_OUp NO. tSS 15.0 2 300.0 6

TOTAL PRESSUI_I[ 751.3 PS|A 30.0 3 35S.0 7

RIryNCllL.0S NUkI_[R PIeR INCH 0.0847 X 10 s 277.5 4 285.0 5

HO* O.Oe|S3 LB/J_T X SEC

TOTAL TI[NPERATUi_Ir $7711.Z0 OEGREES RANKIN(

ANGLE OIr ATTACK 5.1 DEGJitEES

• 0,4 0,l S,I tol !,0 I,i l,e I,I

iii

A-351
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NORTH AMERICAN AVIATION, INC. SPACE and INFORN{ATION SYSTEMS DIVISION

HEAT TRANSFER TEST

AI:qCt.LO

A E D C TUNNEL C

--.- -

: :- -_

IIII

IIII
IIII

IIIJ
| | |-r

IIII
I III

IIII
IIII

IlH
1114
IIII
IIII
IIII

!!!n.
! n..n.n
IIII

I I I I

l I l I

:-.::

PHI SYMBOL. PHI SYMBOL.

CoNIrIGURATIOM Pt MACH NO. 10.13 18C).0 1 ZSS.O •

r,,4tOUP NO. tSS , Z2S.O Z 27'0.0 5

TOTAL PRESSURE 7S1.3 PSIA Z40.O 3 ZZS.0 Z

REYN(_t.0$ NqUMBER Iq[R INCH O.0847 X 106 ZSS.O •

HOIIII 0,01133 LI/_T X 8EC

TOTAL TEMPERATURE _?71b.ZO DEGREES RANK|N(

AN_L.E Ct r ATTACK 5.1 OEGJI;tEE$

THIS GRAPH REPRESENTS CONFIGURATION NUi4SER s'to GROUP NUMBER 195, SECTION NUNOER -0

-l.l -l.i 4,11 -! .l -I .I 41.0

A-352
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

APOLLO

A ( O C TUNNEL C

CONFIGURATION 21 NACN NO. 10.13

r_C_p NO. 153

TOTAL PRESSURE 751.3 P$|A

REYN_I.O$ NUNBER PER INCH 0.0847 X 106

HO_ 0.08133 LB/_T X SEC

TOTAL TEMPERATURE 1778.20 DEGREES RANKINE

ANr_L( (_" ATTACK 5.1 DEGREES

A-353

-O

It.t| SYMBOL. I:H| SYMBOL

0. 1 285.0 5

15.0 2 300.0 6

30.0 3 315.0 •

277.5 4 285.0 5

I,l I.e 4.0

.J

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t,

HEAT TRANSFER TEST

APOLLO

A [ D C TUNNEL C

t,i
II

I!

::

| !

|1
| |
| |

o.1_ I !

II

/

o
S

. .i

II
o.osooo : :

I I

li
II

II

I!

| |

ii
I I

0.00SO01), 4 ' ,

-1

CONIr|GURAT|ON 21 NACH NO. 10.13

G_C_p NO. 153

TOTAL PREsSUrE 751,3 PSiA

REYNOt.OS NUNBER PER |NCH O.OB4T X 106

HO_ 0.08133 LB/_T X SEC

TOTAL TEMPERATURE 1778.Z0 DEGREES RANF_INE

ANGLE OF ATTACK 5.1 DEGREES

0.9 O.e 0.?

TAU SYMBOL

1.0 1 WINDWARD 5TRAKE DATA

2.0 2
3.0 3

4.0 4 LEEWARD STRAe_E DATA

O,e 0,9 S,O S,I

$O/R

A-354

4839-11 I,.,.

ZB7 000

SID 63- 1135



NORTH AMERICAN AVIATION, INC.

II

IJUIl r i U]21q_/_L

SPACE and INFORMATION SYSTEMS DIVISION

tl.

HEAT TMANSFER TEST

APOLLO

A E _ C TUNN[ L C

CC_FIG_ATION 21 NACH NO. 10.13

G_Jp NO. 153

TOTAL PRESSt_qE 751.3 P$1A

REYNOLDS NUMBER PER iNCH 0.0847 X 10 6

HO_ 0.08133 LB/_T X SEC

TOTAL TEMPERATURE 1778.ZO OEGREES RANK INE

ANGLE C'4:" ATTAC_ 5.1 0EGREEs

TAU

1,0

2.0

3,0

4.0

SYMBOL

1
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4

OO0

t4,

13.

tl,
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IO.

Q
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El

U II.

/

S

F 7.
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E I.
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4.

il.
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0"O. 4 O,! O.I 0.7 0.1
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_{ATION SYSTEMS DIVISION

_, ,a .

HEAT TRANSFER TEST

APObLO

A E 0 C TUNNEL C

PHI SYMBOL PHI SYMBOL

CORF|GURAT|ON Z1 MACk NO. 10.13 ,'/_ 180.O 1 ZS5.O 4
G_(XJP NO. 154 225.0 2 270.0 5

TOTAL PRESSURE 753.5 PS|A 240.0 3 225.0 2

REYNCq.OS NUI4BER PER INCH 0.0848 X 106 255.0 4

HO_ 0.06133 LBI_T X SEC

TOTAL T(MP[RATU_[ 1779.90 DEGREES RANK|HE

AN£L[ OF ATTACK 10.2 DECREES

TH|S GRAPH REPRESENTS CC,NFIGURATION NUMBER 2t, GROUP NUMBER 154j SECTION NUMBER -0

4859-11 L

zgt 000
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

tl.

MEAT TRANSFE_ TEST

AI_'q.,.LO

A E D C TUNNEL C

TMIs G_ApH _EPRESENT$ CO_FIGuMATION NUMBEM

CONFIGURATION 21 MACM NO. 10.13

GROUp NO. 153

TOTAL PRESSURE 751.3 PS|A

REYNC_DS NUMBER PER |NCH 0,0847 X 106

NO_ 0.08133 LB/_T X SEC

TOTAL TEMPERATURE 1778.20 DEGREES RANK INE

ANGLE OF" ATTACK 5.1 DEGREES

TAU

1.0

2.0

3.0

4.0

SYNBOL

1

2

3

4

0OO

14.

tl,

tl.

tO.

1).

B

T

u tl.

/

$

F 7.

T

S

E I.

C

4o

_e

II e

0"0. 4 0,1 O.I 0.7 O,e

$a/R

A-355

O.I t.0 I.! I.I t.l

r-
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTEMS DIVISION

.x

HEAT TRANSFER TEST

APL'_LO

k E D C TUNNEL C

CoNIrIGUBATION Zl NACH NO. 10.13 J 180.0

GROUp NO. 15a J 29'5.0

TOTAL PRESSURE 753.5 PSIA 240.0

BEYIM(?g.DS NUMER PER INCH 0.0840 X 106

Ho'l' 0.08133 L'B/_T x SEC

TOTAL TEMPERATURE 1779.90 DEGREEs RANK!NE

ANr_.E OF ATTACK 10.2 DEGREES

SYMBOL pt't! SYNIBOL

1 Z55°O 4

2 Z70.O 5

3 225.0 Z

Z55.0 4

THIS GRAPH REPRESENTS CONFIGUBATION NUMBEB 21, GROUP NUMBER 154, SECTION NUMBER -0

d1_9-11 L
Z91 000

II0.0000

4 0

I

-l.I -l,l -• • I -• • 0 -I.t - | o • -4 • •
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTEI_IS DIVISION

HEAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

I_1 SYM6OI. I_[ SYMBOL

CC4¢F|GURATIC_ 21 MACM NO. 10.15 O. 1 265.0 S

f,ROUP NO. 154 15.O 2 3,00.0 B

TOTAL PRESSURE 753..S PS|A 30.0 3 3,15.0 7'

R(YNnC4.r_3. NUMBER PiER INCH 0.0848 X 1 °6 277.5 4 255.0 5

HO$ 0.05133, LB/_T X SEC

TOTAL TEMPERATUI_( 17'79.90 DIrGR[($ RANKIN(

ANGLE OF ATTACK. IO._ OE?,_l;kEE3.

IQ.N

I olliOllO

O.OlOO

l I

i i

ii

ii

II

I 0.4 0.1 1.1 LoO I,O

4 • .m

A-357

I

i

I
8.4 l,I I.l I • |,0

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORS, IATION SYSTENIS DIVISION

HEAT TI_ANSFER TEST

AFE_LLO

A E 0 C TUNNEL C

_J

PHI SYMBOL PHI SYMBOL

CONFIGUI_AT|ON Z1 MACH NO. 10.13 180.0 1 Z55.0 4

r.,_OUp NO. 154 225.0 Z 270.0 5

TOTAL PREssUrE 753.5 PS|A 240.fl 3 225.0 2

REYNOL0$ NUMBER PER INCH O.O848 X 106 255.0 4

H _' O.0et33 LB/_T X SEC
O

TOTAL TEMFERATUI_E 17_M).90 DEGREES RANKINE

ANGLE OF ATTACK 10.2 DEGREES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

ZV_

'!]!!
Illl
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IIII
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O.OOtO0
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NORTH AMERICAN AVIATION, INC. SI_XCE and I NFORNIATION SYS'FE3,_S DIVISION

...... _d

HEAT T_ANSF(R TEST

APOLLO

k E 0 C TUNNEL C

TAu $YNBC_

¢OMFIGU_kTIC_I 21 MACH NO. 10.13 1.0 t WlNDWARO STRAKE DATA

GI_OUP NO. 154 2.0 2

TOTAL PREsSUI_E 753.5 PS|a 3.0 3

REYMC_OS NUMBER PER |I'.IP_H 0.0846 X 106 4.0 d LEEWA_C S[_A_ _A_A

H _ O.Oet33"LB/_T X SEC
0

TOTAL TEMPERATUi_E 177_ .90 OEGREES RAI_|NE

ANGLE OF AITACR I0._ O(G4_(EB
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_AATION SYSTEMS D1VISION

%

t,N

o°lm

O.OSOOO

O.OOSOO
11.4

=|
It

I1_

HEAT TRANSFER TIEST

AP(×.LO

A ( D C TUNNEL C

v

THIS GRAPH I_lrpRlrSENT$ CONFIGURATION NUI4BIER

II

I I

II
I t

I I

CC4qFIGURATION 21 NACH NO. 10.1.3

r.AtOUp NO. 154

TOTAL PtiiI[SSURE 75_i.5 plllA

ltl£TN(:_.OS NUI4oIrR P(R INCH O.O4J48 X IO 6

HOi 0.08133 LB/_T X sIrc

TOTAL TIrMpI[RATUR [r 177'9.90 01rGRtrlrs RANKIN(

ANGt.I[ _ ATTACK 10.2 DIrGR[ It&

21 I GROUP NUMBtrR 1541 SECTION N_t48trR -O

TAU

1.O

2.0

3.O

A.O

$YN80L

1

Z

3

4

411|1)- I l I__
£91 OOO
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NORTH AMERICAN AVIATION, INC. _|_,\CE and INFORN1ATION SYSTt,]XIS I)IVI_ION

HEAT TRANSFER TEST

a F_',LLO

A E O C TUNNEL C

40 |e

CON¥|GURAT1C_ 21 MAtt4 NO. 10.13

GROUP NO. 155

TOTAL PREssuRE 753.8 pSIA

REYNOLDS NuNBER PER INCH 0,0833 X 106

:I, 0.08133 LB/_T X SEC
i'tO

TOTAL TEMPERATURE 1798.40 0EGREES RANF, INE

ANGLE OF ATTACI_ 15.1 DEGREES

pHI SYMBOL pHI S Y MBCt.

180.0 1 255.0 4

225.0 2 ZTO.O 5

240 .O 3 225.0 2

Z55.0 4

THIS GRAPH REPRESENTS CONFIGURATION NUMBER 21, GROUP NURBE_ 155, SECTION NUNB£E -O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

MEAT TRANSFER TEST

APL'_LO

A E 0 C TUNNEL C

CONFIGUI_ATION 21 NACH NO. t0.13

GROUp NO. tSS

TOTAL Pi_E$SuRIr 753.8 P$IA

REYI_'_t.O$ Nt.;I_ER PER INCH 0.0833 X 10 G

HO* 0.08135 LB/ii_T X $EC

TOTAL TEMPERATURE 1798.40 0EGREES RANKINE

ANGLE _ ATTACK 15.1 DEG_[_$

0.4 0.l S.I I .B 1.0 11.4 I1.11

A-363

Pill SYNBOL pill SYe4BOL

O. 1 285 .O 5

tS.O 2 3OO.0 iS

30.0 3 315.O 7

277.5 4 Z85.O 5

i i

I

I

I

|1

• w --" _ U

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

NEAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

CoNIrlG_ATION 21 MACH NO. IO.13

f,_OUP NO. 155

TOTAL I_E$SU_E 753.8 pSIA

REYNOL.0S NUNaEIt PER INCH 0.0853 X 10 G

HO* 0.08133 LB/_T X $EC

TOTAL TEMPERATU4_[ 1798.40 DEGREEs ItANK|NE

ANGLE _ ATTACK 15.1 DEGREES

Fq.4| SYMBOL. I:_I SYMBOL

180.0 1 255.0 4

225.0 2 270.0 5

240.0 3 225.0 2

255.0 4

4 0o •

il
TN|S G_ApN REPItESENTS CONFIGuRAT|C_ NUNBER

II

II

• • - | . • -|.II -• • 4 -• • 0

21, 0ItOUP NUMBEIt 155, SECTION NUMBEIt -O

li e I I ,-0 II -0 4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION S'_'STENIS DIVISION

'"_ II
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HEAT TRANSFER TEST

A I=_-_. L@

A E 0 C TUNNEL C

Pill

(ONFIGt,_AT|Otl 2! NACH NO. 10.13 O.

£R_p NO. 155 15.0

TOTAL PRE$.cI.URE 753.8 PS|A 30.0

REYHOt.DS I%RCGER PER INCH 0.0833 X 10 G 277.5

H0_ll 0,0a|$5 LB/i_T X $EC

TOTAL TENPERATUI_E |795.40 DEGREES RANKINE

ANGLE C_ r ATTACK 15.| DEGREES

A-365

t.0 t0i t.O I01 l,l

o

SY_OL PHI SYMBOL

1 ZeS.Q 5

2 300.0 G

3 315.0 7

4 Ze5.0 5
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NORTH AMERICAN AVIATION, INC.
SPACE and 1NFORlklATION ,'4Y_'Fi'_M5 DIVISION

aq,.

MEAT TRANSFER TEST

AP_L.LO

A E 0 C TUNNEL c

TAU SYNBOI_

CC,NF|G_AT|OCW 2t WACM NO. 10.13 I.O I WINDWARD STRAFE DATA

_OUP NO. %55 2.O 2

TOTAL pR[$$_E 75S.8 pS|A 3._ 3

REYNCIL.DS NUMBER pER |N(H O.O833 X IO 6 4.O 4 LEEwA;C ST;A_E CArA

H i 0.08%33 LB/_T X SEC
O

TOgA L TEmPERATe[ tTge.40 0EGREES RAt_,[NE

ANGLE OF ATTAC_ t5.1 DECREES

THiS GRAPH REPRESENTS CCe4FIGU_AT|ON NUMBER 21, GRO_LIP NUNBER 155, SECTION NUMBER -O

4139-11 L,.
609 OOO
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t,i

^ }

HEAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

TAU SYMBOL

CONFIGuI_ATION 21 NACH NO. 10.13 1.O 1

GROUp NO. 155 2.0 2

TOTAL PRESSURE 753.8 pSIA 3.0 3

REYN_t.0S NUMBER PER INCH 0.0833 X 106 4.0 4

HO* 0.0$133 LB/_T X SEC

TOTAL TEMPEflATUI_E 1798.40 DEGREES RAN_INE

ANGLE CI _ ATTACK 15.1 DEGREES

( 4039-11 I--,

_ OO0

O-OSO00

"'1

0. I 0,1 0. lr 0.11 0.9 S .0 t .t t .I I.I

lillA-367
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

nEAT T_ANsFEN TEST

AFC_.LC

A E 0 C TUNNEL C

CONF|GuRATLON 22 MACN NC'. 1LJ.L]4

G_C_F NO. 127

fCTAL F_ESSUKE 214.5 PSIA

_EYNE_S NUM_Ek PEN [NCH Q.L_27_ X 106

HC_ O.Q4353 L_/_T X SEC

TOTAL TEMFE_ATU_E 16_3.4Q DEGREES _AN_INE

AN6LE C_ ATTAC_ O.t 0EGkEEs

pHI $ Y MP-.,OL Ft.| S Y MkC,t..

1_0 .tJ 1 255 oL; 4

225.LJ 2 _ 7LJ. I.J 5

;'4(5 .Q 5 225 .L,

_55 .L_ 4
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NORTH AMERICAN AVIATION, INC. SPACE and INFOI4NIATION S'YSTE_IS DIVISION

_J

'°-11

113.04{3013 | [ [
kll
IM l
Ill
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IIN
11
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1
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0.1(11_ ]

11
it,
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111

I
0.0100
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_EAT TRANSFER TEST

APC+LLC

A E C C TUNNEL C

CC'NFLGURATIC'N _2 MA(N NC'. It+.t,d L,. 1

G_C_F NC_. 1_7 15.b

T_TAL FRESSuKE 214.5 FSIA 3b.b 5

REYNC_0s NU_E_ FER IN_ L_.L,_7_ X 1t+ 6 _77_5 a

_ t].b4533 L_/_T X SEC

T_rAL TEMFERATU_E 16_3.4LJ CEG_EE_ _AN_INE

ANGLE ,-_r ATTACk 0.1 CEGREEs

T_lS GRAF_ _EPkESENTS _C,NFLGu_AIIC_ NUMBER
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i!1111

I II I I II I II
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTENIS DIVISION

.-.I

_EAT TKANSFER TEST

AFL_L_

A E D C TUNNEL C

FN 1

CC'NF|GU_AT|ON 22 MACH NC,. lLJ.b4 l_Ll.lt

G_L-_JF NO. 127 _25.0

TC'TAL FRESSU_E 214._ PS[A 240.U

REYNC_L. DS NUMBER PER INCH U._2?E X %U G

MO_ 0,04333 LB/_T X SEE

ICTAL TENFERATU_E 16_3.40 DEGREES _AN_|NE

ANGLE L"WF ATTACR O.1 DEGREES

S YM_C_L. pM| S y l_,r_L

1 _55 .LJ ._

3 2'_ 5. C, L"

_55 .LJ 4

AeSW- I 1 I-..

Ltl.J 7 LJL,L,

_'. 00000

1.0000(3

0.10000

e_

/

C

- o4 0 -S.• -I.• -•.• -•.4 -!.0 -1.• -1.• 0 •

"I 5/_

A-370

0.01000

0.00|00
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_['AT T_AN_,FE_, [FST

A F_'L L,_

A E [ C TUNNEL C

pHI $ Y MP.:;C,L FI.i S IMbC.L

CC'NFIGUMAT|C,N Z2 _IACI-_ NC,. tO.LI4 b. 1 _5.U 5

GI_L'_UF N£_. 127 15.L_ 2 5bl_.t, 6

TOTAL FREssuRE Z$4,) FSIA )l;.l_ 3 315.1, 7

REYN_=L_S NUMBER FER INCH tJ,Li27(" X lb 6 277.5 4 2_5.L_ 5

_C, _ l_.04333 L_/_T X SEC

TC'TAL TEMFE_ATURE 16153°40 CEGRE'Es RANKINE

ANGLE C_ ATTAC_ 0.1 CEG_EEs

t. 0OO00

O °tOOOO

/

C

JII

O.Ot_

O,OOtOO

A-371
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NORTH AMERICAN AVIATION, INC. SPACEand INFORNIATION SYSTENIS DIVISION

nEAT TRANSFER TEST

APOLLO

A E D C TUNNEL C

TAU SYM_C_

C&NFIGURATION 22 MACH I_. 10.04 1.0 1 WINDWARD STRAKE DATA

GRk-_JP NO. 127 2.0 2

TOTAL FRESsu_E 214°5 pSIA 5.0 5
;

REYNOLOSNUNBER pER INCM 0.0276 X 106 4.0 4 LEEWARD STRAFE DaTA

M _ 0.04333 LB/_T X SEC
0

TOTAL TEMPERATURE 1663.40 DEGREES "RANKINE

ANGLE OF ATTACK 0.1 DEGREES

TMIs G_ApM _EPNESENIS CL-_WF|GuRATLON NUNB[R ?2p G_OuP NUNBE_ 127, S[CT|C,N NUNBFk -b
_05 UbO

|.|
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION
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MEAT T_ANSFER TEST

A P-_-L LO

A E (_ ( TUNNEL C

CL"_IF[GURAT|ON 22 MACH N_. 10.04

GRL"_P NO. 127

TOTAL PRESSurE 214.5 PS|A

REY_DS NUNBE_ FE_ |NCH 0.0276 x 106

HO_ 0.OA333 LB/_T l SEC

TOTAL TENPERATU_E 1663.40 DEGREES RANA|NE

ANGLE CCF ATTAC_ 0.1 DEC-_EES

T_Is GRAPH HEpRESENT$ CLN_F|GuRATiC, N NUNBEN
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NORTH AM ERICAN AVIATION, INC. SPACEand INFORI_,IATION SYSTENIS I)IVISION

_E'AI I_XANSFEk TEST

A FC'L L ,_"

A E D C TUNNEL C

CC'NF|GuIxAT[C,N 22 WtACH NC'. 1Li.b4

_L_JF NO. 128

TL'_TAL F_ESSU_E 215.U PSIA

REYNC_t.DS NUNBER PER |NCM U._-_277 X 106

MC_$ 0.04333 LB/_I X SEC

TOTAL TEMFERATURE 1661 .413 DEGREES RANKINE

ANGLE _ ATTACF, 5.1 DEGREES
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NORTH AMERICAN AVIATION, INC.

HEAT T_ANSFE_ TEST

AF_t_LO

A E D C TUNNEL C

SPACE and INFORMATION SYSTEMS DIVISION

pHI SYMBCH pHI SYM_C_

CONFIGURATION Z2 NACH NO. 10.O4 0. 1 2_5.[, 5

C_L_UP NO. 12_ 15.0 2 300.0 6

TOTAL F_ESSU_E 215.C) FSIA 30.0 3 315.0 7

NEYNt-HDS_ NUNSE_ PER INCH 0.02?7 X 106 277.5 a 285.0 5

H 0 0.04333 LB/_T X SEC

TOTAL TEMpERATUrE 1661.40 DEGREES _AN_INE

ANGLE _ ATTACR 5.1 OEG_EES

30 •OOOO

10.0OOO

THIS G_AFH _EPMESENTS CONFIGu_AIIL_N NUM_E_ 221 GKC,UP NUNBFK 1Z_, $_CTiC_ NUM_E_ -0 013 bbb
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT T_ANSFER TEST

APOLLO

A E D C TUNNEL C

CONFIGuRATIL-_N 22 MACH NO. 10.O4

GROUP NO. 128

TOTAL F_ESSuRE 215.O pSIA

REYNOLDS NUNBER PER INCH 0.O2T7 X 106

H $ 0.04333 LB/_T X SEC
O

TOTAL TEMpE_ATUI_E 1661.40 DEGREES RANKINE

ANGLE OF ATTAC_ 5.1 DEGREES

pHI SYMBOL pHl SYNBCt

teO.O 1 255.0 4

225.0 2 270.0 5

240.0 S 225.0 2

Z55.O 4
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THIs GRAPH _EPRESENT5 CONFIGURATION NUMBER
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NORTH AMERICAN AVIATION, INC SPACE and INFORNIATION S'k'STENIS DIVISION

J

I.m

HEAT TRANSFER TEST

APOLLO

A E D C TUNNEL C

pHI SYHBCt

CCNFIGuRATIC_ 22 NACN NO. 10.O4 O. 1

GI_OUP NO. 128 15.O Z

TOTAL PRESSURE 215.0 PSIA 30.0 3

_EYNOLDS NUMBER PER INCH O.OZ 77 X 106 277.5 4

HO_ 0.04333 LB/_T X $EC

TOTAL TEMPERATURE 1661.40 DEGREES _AN_INE

ANGLE Ci r. ATTACK 5.1 DEGREES

pHI STNBC¢

285.O 5

300.0

515.O 7

Z85.0 5
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NORTH AMERICAN AVIATION, INC.
',\

SI_ACF: and INFOIRNIATION SYS'rt,',_IS DIVI_]ON

_[AT TNANSFEN fiST

AFL%LLO

A E O C TUNNEL £

t4.

t3.

11.
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O'o, 4
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TAU SYMBC_

CC,NFIGLffxATLC,N Z2 MACM NC. ILJ.b4 1.Ci 1 W1NDWARO STRAFE DATA

TC'TAL P_ESSu_E 215.L_ FSIA 3.LJ 5

_EYNOLD$ NUMBE_ PE_ INCH b._Z77 X 106 4._ 4 LEEwARO STRAFE DaTA

Q.C)4533 L6/_[ X SEC
H©
TC'TAL TEMFE_ATU_E 1FF1.4_ DEGREES _AN_INE

ANGLE OF ATTAC_ 5.1 DEGREES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION

t.M

0.10000

0.01000

o, ootoo O, 4

MEAT TNANSFE_ TEST

APL_LLO

A E D C TUNNEL C

CONFIGURATION 22 MAC_ N_, |0,04

G_OUF N_. 12_

TOTAL FMESSURE Z15.L_ pSlA

REYNOLDS NUMBER pER |NCH U.0277 X 10 _

H $ _.O4333 LB/_T X sEC
O

T_TAL TENFERATU RE 1_61.40 DEGREES RANK|NE

ANGLE _ ATTACK 5.1 DEGREES

T_I$ G_AP_ REPRESENTS CONFIGURATIC_ NUMBEN

A-379
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NORTH AMERICAN AVI'ATION, INC.

HEAT T_ANSFER TEST

A F_.-'It..L 0

A [ D C TUNNEL C

CL_NFIGUHATION 22 NACM NO. 10.O4

GROUP NO. t2_

TOTAL PRESSURE 215,O PSiA

RE_hIOLD$ NUMBER PER |NC_ D.0277 X 106

:#
H 0.04333 LB/_T X SEC

O
TOT&L TE_ipERATL)iRE 1S65 .TO DEGREES RANI_|NE

ANGLE OF ATTACR 10.1 DEGREES

4 0
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I • - I I, - I I, - 14.- o

x

SPACE and INFORMATION sYSTEMS DIVISION

x x

PHI SYMBOL pHI SYNBOL
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

.J
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_EAT T_ANSF[R TEST

APOt.LO

A E D C TUNNEL C

phi SYHeL"X. phi SYI48OL

CC_,,IF|GUHATIC4,,I Z2 NACH N_. 10.04 O. 1 285.0 5

GROUp NO. 129 15.0 2 300.0 6

TOTAL PMESSL_E 215.O P$IA 30.8 3 315.O 7

_EYNOLOS NUMBER P[R INCH 0.0277 X 106 277.5 4 285.0 5

HO* 0.04333 LB/_T X $EC

TO[AL T[HP[RATL_E 1661.70 0EGHEE$ HANKINE

ANGLE OF ATTACK 10.1 0EG_EES

X v

0.4 0.l |,1 |,e !.0 I,I l.e i,I I,l

s/R
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

HEAT TRANSFER TEST

APOt.LO

A E 0 C TUNNEL C

_J

CC_NFIGURAT|ON 22 NACH NO, 10.04

GROUp NO. 129

TOTAL PRESSURE 215.O PS1A

REYNqC'_LDS NUNBE_ PER INCH 0.0277 X 106

HO* 0.04555 LB/_T X SIC

TOTAL TEMPERATURE 1661.70 DEGREES RANKINE

ANGLE OF" ATTACK 10.1 DEGREES
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180.O 1 255.O 4

225.0 Z 270.O 5
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_iATION SYSTEMS DIVISION

m

,.00000

MEAT T_&NSFE_ TEST

APOLLO

A E 0 C TUNNEL (

pHI SYMBOL

CC_F|GU_AT|L"_N 22 MACH NO. 10.04 O. 1

GROUP NO. 129 15.0 2

TOTAL FRESSURE 215.0 PSLA 30.0 3

_EYNOL.DS NUNBER PER |NCH 0.0277 X 10 6 Z77.5 4

HO_ 0.04333 LB/_T X SEC

TOTAL TEHPERATU_E 1661.70 DEGREES _ANKINE

ANGLE OF ATTACK 10.1 DEGREES

PHI SYNBOL

285.0 5

500.0 6

315.O 7

285.0 5
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O°tO000
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0.01000
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NORTH AMERICAN AVIATION, INC,

_ , , - Illk u
m

_-veww IIJl,.ll * n-_i--

SPACE and INFORMATION SYSrI'ENIS DIVISION

MEAT T_ANSFER TEST

AF_4.LO

A E D C TUNNEL C

TAu SYMBC_-

CC_N_|GURAT|C_N 22 NACM NO. 10.O4 1.0 1 W|NUWARD STRA_ UATA

G_C.UP NO. 129 2.0 2

TOTAL PRESSURE 215.D FSIA S.D 3 T
REYNC_DS NUMBER PER |NCM 0.0277 X 106 4.0 4 LEEWARD STRAeE _J+*

MO* O.OAS_S LBI_T X SEC

TOTAL TEMPERATURE 1661.70 DEGREES RANK|NE

ANGLE OF AITAC_ 10.1 DEGREES

O3,3, OOO
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION S_S'I'ENIS DIVISION

"!

0.01000

HEAT Tt_ANSFE:I_ TEST

A PL_..LO

A E D C TUNNEL C

CONFIGuNAT|C_ 22 NAC_ NC,, 10.04

G_OUP NO. 129

TOTAL F_ESSU_E Z15._ pSlA

_EYN_-_LDS NUMBER PER INCH _.0277 X 106

H _ 0.04333 L6/_T X SEC
O

TOTAL TEMFE_ATUNE 1_61.70 DEGREES RANItlNE

ANGLE OF" ATTACK 10,1 DEGREES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORN1ATION SYSTENIS DIVISION

HEAT T_ANSFER TEST

APOLLO

A E D C TUNNEL C

II

-4.O -• • •

"1

CONFIGuRATIC,N 22 MACM NC,. tOoO4

GROUp NO. t3Q

TOTAL F_ESSu_E 214.5 FsLA

REYNOLDS NUNBE_ pER INCH O.Q2 77 X 1O 6

H _ Q.04555 LB/_T X SEC
O

TOTAL TENFE_ATU_E 166Q.50 DEGREES _ANK|NE

ANGLE _ ATTACK 15.1 DEGREES

THIS G_ApH t_EP_ESENT$ CONFIGurATION NUNBE'_

• 8 - !1, - •4, • 0- °
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FHI $YM_C_ pM[ $YM_CL
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NORTH AMERICAN AVIATION, INC.

HEAT TRANSFER TEST

AP%"_I,.LO

A E O C TUNNEL C

SPACE and INFORMATION SYSTEMS DIVISION

pHI SYMBOL pH| SYMBE_

CONFIGURAT|ON _2 NACH NO. 10.04 O, I 2_5.O 5

GROUp NO. 130 : 15.0 2 300.0 6

TOTAL PRESSURE 214.5 PSIA 30.0 3 315.0 7

REYN_-_.DS NUMBER pER INCH 0.0277 X 10 G 277.5 4 285.0 5

NO= 0,OA333 LB/_T X SEC

TOTAL TENpERATE_E 1600.50 DEGREEs RANiCINE

ANGLE OF ATTAC_ 15.1 DECREES
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NORTH AM ERICAN AVIATION, INC. SPACEand INFORMATION SYSTEMS DIVISION

MEAT TRANSFER TEST

AI:_"WLLO

A E 0 C TUNNEL C

CONFIGURATION 22 MACH NO. 10.O4

G_OUP NO. 130

TOTAL PRESSURE 214.5 PSlA

REYNOLDS NUMBER pER INCH O.027T X 106

HO_ 0.04333 LB/_T X 5EC

TOTAL TEMPERATUI_E 1660.50 DEGREES RAN_.INE

aNGLE OF aTTAC_ 15.1 DEGREES
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NORTH AMERICAN AVIATION, INC.

mEAT T_ANSF(R TEST

AI_X.LO

A E D C TUNNEL C

SPACE and INFORI_IATION SYSTEI_IS DIVISION

x X

CC*44FIG_AT|C)N 22 _C_ NC,. IO._4

G_OuP NO. t30

TOTAL PRE_SUI_[ 2_4.5 PSIA

REYNOLOS NUMBER P(_ iNCH 0.U277 X 106

_0 _ 0.04333 LB/_T X SEC

TOTAL TEMPeRATUrE tBBO.50 DEGREES RANK INE

ANGLE _ ATTACK 15.t DEGREES

pol SYNBC_ P_I SYIq_OL

0. 1 2BS,O 5
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NORTH AMERICAN AVIATION, INC. /
St'ACE a][ad INFORNIATION ,"-;'t'STI,;NIS I)IVISION

HEAT T_ANSFE_ TEST

APOLLO

A E 0 C TUNNEL C

CC_FIGu_ATION 22 MACH NC,. 10._4

G_L-_p NO. 130

TOTAL P_Es$uRE 214.5 PSIA

_EYI_DS NUMSE_ PE_ INCH _.O277 X 10 _

HO* 0.04333 LB/_T X SEC

TOTAL TENFERATUKE 1660.50 DEGREES _AN_INE

ANGLE _ ATTAC_ 15.1 DEGREES
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

-3

t,i

0°t0il_

I

0.0tO00

O.OOsoo 0,4

MEAT TRANSFER TEST

APOLLO

A E D C TUNNEL ¢

TMIS GHApH REPHE_ENTS CC_NFIGURAT|CW NUMSEN

0,$ O.e O.Y

CCNF|GOfiATiC_ 22 MAC_ NO. 10.O4

GRL'_Jp _. 13Q

TOTAL PRESSURE 214.5 PSIA

REYNOLDS NUNBER PER |NCH 0.0_77 X 106

HOt 0.04333 LB/_r X SEC

TOTAL TEMPERATURE 1660.50 DEGREES RAN_INE

ANGLE OF ATTAC_ t_.t DEGREES

22, GNOUP NUNBEk 13Oi SECTION NUMEFk -0
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTE_IS DIVISION

I'_[AT TI4ANSFEI4 TEST

A F__"_l..L O

A E 0 ( TUNNEL C

_ X X

pHI SYMBC_ phi STM_q_

CONFIGurATION _2 MACH NO. 10.09 O. 1 Z85.0 5

G_OUP NO. 13_ 15.0 2 50C.0 6

TOTAL F_ESSU_E 461.t PSiA 30._ 3 515.0 7

_EYNOI.D$ NUMBE_ PEA |NC_ 0.055# X 106 277.5 4 285.0 5

* Le/FT
_0 0.0627# X SEC

TOTAL TEMpEKATUiE 1716.40 OEGIEE$ iANIINE

ANGLE C',F" ATTACh 0.1 DEGREES
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NORTH AMERICAN AVIATION, INC SPACE and INFORNtATION SYSTE_tS DIVISION

_J
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MEAT TRANSFE_ TEST

AFC_L_

A E D C TUNNEL C

pHI 5YMBC_

COINFIGu_ATION 22 NACM N_. 10.09 18CJ.O 1

G_L'IUP NO. 13_ ZZS.0 2

TOTA L p_ESSUR[ 4_1.9 PS|A 240.0 3

_[YNL-_.0S NUNBEk PEk iNCH O._557 X 10 6

HOe 0.0_277 LflI_T I SEC

TOTAL TEMPErATUrE 171G.40 _[_[ES kANKIN[

ANGLE OF" ATTACK 0.1 DEGREES
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255.0

270.0

225 .O

Z55.0
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NORTH AMERICAN AVIATION, INC, SPACE and INFORNIArI'ION SYSTF]NIS DIVISION

_EAT TKAN5FER TEST

AFL_LL_

A E _ ( TUNNEL C

!

; l

III

"--t

CC'NF I GUI_A T LC'N _2 I_ACH NC'. ICJ ,C)9

GHOUF NO, 13'_

TOTAL F_E$$Ut*E 4_,.._ FSIA

_EI'NC,L_$ NUIg_IE_ FEt'_ INCH U.t)557 X II5 (_
Wt

n O 0._77 L_/_F X $E(

TC'TAL TEMFE_AIu_E 1716.4U DE(,_EES _AN_INE

ANGLE CWF ATTAC_ O.% {)EGkEES

I I -I I - 14, • 0

pHl SyMBC_ P_l _YM_,:_

I_U.U 1 255.0 4

_25.0 2 276._ 5

240.0 _ _25.U 2

2_.b 4

A-394

SID 63-i135
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

-J

I. 00000

MEAT T_ANSFE_ TEST

AFL_I_LO

A E D E TUNNEL C

phi SY_bC_

CC'NFIGUHhT[C.N 22 NACH NC_,. 10.CJ9 O. 1

G_OUp NO. 13_ 15.0 2

TOTAL F_E$$U_E 4_1°_ PS|A 30.0 3

_EYNOLCS NUMBE_ FE_ INCH 0.055_ X 106 277.5 4
$

_O _.O6277 LB/_T X SEC

• TOTAL TEMPE_ATUOE 1716.40 DEGREES _AN_[NE

ANGLE OF ATT_C_ O.1CEG_EES

Ti'I|S G_AFM REF_ESENTS CONF|GuRAT|L%N NUMl_Eix i_2j GROUP NUMI_'_ 13_t SECTiC_ NUNI_EI_ -L%

2u5.0 5

300.0

315.G 7

285,G 5

0.10000

/

M

O

0.010(30

4.

0,00100
I 0,4 0.1 [.I |,1 |°0 l,i I.I i,1 i.I

A-395
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

_EAT T_ANSFER TEST

AI_'_LLO

A E D C TUNNEL C

4°

C_",NF|GURAT|ON 22 NACH NO. 10.09

G.RC_up RLT. 139

TOTAL PREsSuRE 461.9 PSIA

REYNOLDS NUMBER PER INCH 0.0557 X 106

HO_ 0.06277 LB/_T X SEC

TOTAL TEMPERATURE I 716.40 DEGREES RAN KINE

ANGLE OF ATTACK 0.1 DEGREES

T_|S GHApH _EpRESENTS CL'_FIGuNATIL_'N NUNBEN

TAU $ Y NE, C_

1 ,O 1 WINDWARD STRARE DATA

2.t3 Z3.0 3

4 .O A LEEWARD STRAKE DATA

22, GRC, UP NUMBER 159, S[CTI¢¢ NUH_Ek -0

SID 63- 1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SIYSTES, IS DIVISION

_J

MEAT T_ANSFEp TEST

AI%"LLO

A E D C TUNNEL C

CL'_FIGU_ATIC, N 22 MACH NO. 10.09

GRC_p NO. t39

TOTAL PRESSURE 4Gl.g pSIA

REYNC_DS NUMBE_ PER INCH 0.O5_7 X 10 6

NOi 0.06277 LB/_T I SEC

TOTAL TEMPERATUI_E 1716.40 DEGREES RANIC. INE

ANGLE C_ ATTAC_ 0.10EGREES

TAU

1.0

2.0

3.0

4.0

SYMBC%.

1

2

3

4

0.01000

O.OOtO00.4 0.5 0.1 0.7 O,l O,l I,O 14 l,I l,I

A-397
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTI,'5,1S DIVISION

MEAT TRANSFER TEST

APOLLO

A E D C TUNNEL C

THL

II

: -" : :

: -- ; :

II1::

; ;; ." ."

iiiii
11111
IIIII
...11
lllll
IIIII
IIIII
IIIII
IIIII

Ill!!
Ill
I II ,,

• :: - :

"''!P

IIIII

lllll
I II

Ill

:111:

!!!!!
I II I I

IIIII

'"!r| | |

"::..

:::11

'"11
i.iiii

I I

II
-4.0 11 •

C&NFLGURAT|ON 22 HACH N(',. 10.09

GROUP NO. 140

TOTAL FRESSURE 462.9 PSI&

REYNC_D5 NUMBER PE_ INCH _._55e X 10 _

LB/_T SEC
M 0 0,0_277 X
TOTAL TEMPERATURE 1716.90 DEGREES RANR|NE

ANGLE Cf ATTACE 5,1 DEGREES

GRAPH REFRESENTS CONF|GURATIC_ NUNBER

'1

pHI SYMBC_ pHI SYM_C_

180.O 1 255.b •

225.0 2 270o_ 5

240.0 3 225,G 2

255._ 4

v

22, G_C,UF NUMBER 14b, SELTIC_I NUM_FR -U

| • • I • 4 -•.0

SIN

I
i

I
I

I!

q

i
I

I

!

I
I
I

!

i
i
I

I

I

I
I

I
I
I
I
I
I
I
I

I

I
I

I
I

I
-I .I - l.• -o. • -o .• it

SID 63- 1135
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

/

MEAT TMANSFE'_ TEST

&FL%LLO

A [ 0 { TUNNE.L C

pHI SYMBc_

CC_FLGu_ATLL"¢ 2Z _ACH NO. 10._9 O, 1

G_L"_UP NO. 140 15.O 2

TOTAL FRE.SSU_E 462._ PSLA 3_,O 3

_EYN__"_..D$ NUMSE._ FE._ LNCH _.U558 X 106 27T.5 4

_O _ O.G_2?T LB/_T X SE.C

TOTAL TE.MPE._ATU_E. 1T1_.90 0EG_E.ES _AN_INE

ANGLE. L"_ ATTA(_ 5.10E.G_EE.$

Ti_|S G_AFi'_ REFI_ESENTS (C,NF|GU_ATLC_ NUMBER 22j G_OUP NUNBEK 140, sE'CTIC_I NUME_E._ -0

0.4 0,0 l,t S,I 1,0 1.4 8.0 11.8

FHI _YM_C_

ZeS._ 5

300.0

515.0 7

285.b 5

v

! • 5 bbCJ

IIII!
IIiil
IIIII

: I

li
I
I
I
I

i
i

I

1

I
I
I
I
I
I
I

I
I
I

I
I
I
I
I
I

4,0

A-399
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NORTH AMERICAN

N i"_ - • .=,. _ "-- *=ii'i me

AVIATIO N, INC. SPACE and INFORNIATION SYSTEMS DIVISION

HEAT THANSFER TEST

APC_L.LO

A E O C TUNNEL C

CL'NNFiGURATiL'%N 22 MACH NO. 10.09

GI_L",UP NO. t40

TOTAL PRESSURE 46Z.9 p$1A

REYNOLDS NUNBE_ pER |NCH O.0558 X 106

HO_ Oo06277LB/_T X SEE

TOTAL TENP[RATU_E 1716.90 D[GREES RANKINE

ANGL[ OF ATTAC_ 5.1 DE(,_EES

pHI SYMBC_ pHI SYM_C_

1BO.O 1 Z55.0 4

Z25.0 Z 270.0

Z40.O 3 225.0 2

255.b •

i111
IIII
!!II
1111
1111
[!I!
IIII

v

T_IS G_AP_ MEFNESFNT$ CL_FLGuRATIL_ NUMBER 22, 6_C,UP NUMUER 140, SEC [IC_ NUM_F_ -t_

]illilllllIi111[111[1!111[1IIIillllI[ II![IIlE11]
ll. Lllllllll llll IIIIIII1111111111111 IIII IIIIIII IIIIllllllllllll
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i1111111111111111IIii111111111111111111111111111111 IIIii11111111111
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I II I!11 II III II II IIII IIIIIII IIIIIIII IIIll II1#'1#1111 IIIIII
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IllIlL
|1 IIII III1|1| II
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!111111111111111
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Q I _4-• .0 -t .I

A-400

4039-11

151 ubt,

£.00000

1.00000

0. IO000

O.OtO00

O,OOlO0
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR,%IATION SYSTENIS DIVISION

.J

II
II

_ll
_II

II
II

0.1_ I

!1
II
II
II
ii

111
II

o.ol_ I I I
|!1

II

II

II
II
II
Ii

I
O.OOl_

o

HEaT TRaNSFF,R TEST

a F,_._"_..L C,

A F" D C TUNNEL C

pm I S Y MBC_. pH 1 $ Y MBC__

CO_IFIGURATION 22 NACH NO. 10.O9 _, 1 285.0 5

t_OUP NO. 140 15.O Z 300.0 15

TOTAL PRF,SSURE 462.9 pSIA 30.0 3 315.0 7

RF,YN(_.DS NUN6E_ PEN INCH 0.0558 X IO 15 277.5 4 28.5.0 5

HO* 0.06277 LBI_T x $EC

TOTAL TEMPERaTUrE 1716.90 DEGRF,F,S _ANe_INE

aNGLE OF ATTACV, 5.1 DEGREES

THIs GRAPH _F,F_ESENTS CONFIGURATION NUMBER

I!111![ii[11111[11!I
I iill !11 IIII IIIIIII lllllll
Iiilllllllllllllllllllllll
11IIIii1IIII IIIIIIIlllllll
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IIIILIIIIIIIIIIII

0.4 0.11 t.! l.O

22, GRC,UP NUMBF,N 140, $ECTIC_ NU_BEk -0

!,0 i,!

1i1111ilIEI]lrl1]!
IIii111111111111111 1 I i I
II!1111111111111111 I I 1 I I
llllllllllllllllill I I I I I
illlllillllllilllil I I I i i
Illllllllllllllllil I ] I I I
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NORTH AMERICAN AVIATION, INC. SPACEan(| INFORXlATI()N SYS_FENIS DI'VISI()N

MEAT T_kNSFE_ TEST

APC_.LO

A E 0 C TUNNEL C

tl.

t4.

t3.

riB.

tt.

tO.

9.

B

T

U 8.

/

$

F T°

T

S

E 8o

C

TAu SYM_C_

CONF[Gu_AT|C,N 22 NACH NC,- 10.09 1.b ! WINDWARD STRAKE DATA

G_L"UP NO. t40 2.0 2

TOTAL F_ESSU_E 4_2.9 pSIA 3.0 5

_ETN__-,LDS NUMBER F£_ IN(N 0.0558 X I_ 6 4.0 4 LEEWARD STRAFE CATA

H _ O._277 LB/_T X $EC
O

TOTAL TEWFERATU_E %716._ 0EG_EES _AN_INE

ANGLE OF ATTA£_ 5.% DEGREES

|Mi$ G_ApH _EFI_ESENI_ CC'NF_GU_AI|CWN NUM_E'I_ ;_2, G_cOUF NUM_FK 14_J, S[(-|J(.',N NUM_F_ -l)

I

!

i

i
I

i
I

!

i

i

i

i "

5.

M,

I.

II.

0"0, 4

SID 63- 1135
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NORTH AMERICAN AV ATION, INC. SPACE and INFORNIATION SYSTEMS DIVISION

_J

t .N

o. tflooo

O .01000

0.00tOO
O.4

NEAT T_ANSFER TEST

A P,._-__LO

A E C: (2 TUNNEL C

TAU SYNBC_

CC,NFIGu_ATiC,N _ HACH NC,. 10.D9 1.0 1

TOTAL FdESSURE 462.9 PSIA 5.0 3

REYN*_-_LDS NUMBER PER iNCH _.0558 X 1_ 6 4.0 4

H # 0.06277 LB/_T X SEE
0

TOTAL TEMPERATURE 1716.90 DEGREES _ANKINE

ANGLE Cf ATTACh 5.1 DEGREES

4559-11 L--

T_[S C.eAFH _F_ESFNI_ CONF|GUKAT|C,N NUMBER _2_ GkC,UP NUNBE_ 140 t SECT|C_N NUMBFR -0 t55 ULJLJ

_HJ]J_LHJ]IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIlIIllllIIIIlIilIIIIIIlIIIilli

_TLjJ1]]_[_I[]-FF_-_F_T]-[T_________
_J-LL]J_JJ-LLH]-[JJ-LL_____i_____
LLLLL_LH]!I!III[[]]flUIIIIIIIlIIlil[IilIIIIIIIIIIIlIII I I11111 Illllillllllllllliillll

Iliiilllillllilll llllllFllrlIFllllllllPllllllllllll',
| i

i
I
I

I
!

t:

I

I
I

-L
I

t
I
|

I

!

O,S 0.l} 0,7 0.$ 0,0 1,0 t,t t.le |.|

A-403
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

MEAT TRANSFER TEST

A I_'_IL LO

A [ O C TUNNEL C

': " :

:: ::

;;II
! I

I

iil
III
llll

i
|

I

I
I
I
I

III
II I

I

I

i
i i

II

| 0 I I I I

"3

CONFIGURAT|C_ Z2 14ACN NO. 10.09

r_OUP NO. 141

TOTAL FRESSURE 4453.2 PS|A

MEYNC'_.DS NUMB(M PER INCH 0.0559 X 10 6

I'iO_ 13.t36277 LB/_T X $(C

TOTAL TENpEI_ATUME 1716.70 OEGMEEs MANI(,INE

ANGLE OF" ATTACI_ 10.1 OEGMEEs

-!.1 • 4- o

pHI SYMBOL pill SY NeCk_

180.0 1 255 .O 4

Z25 .O 2 270 .O 5

240.0 3 225.0 2

255.0 4

-I .0 -t .I

_.-404

| ! 0 | -04

SID 63- 1135

Q

1 .OO00
IS

T

U

/

$

F

T

S

E

C

O.tOOO

O.OtO0



NORTH AMERICAN AVIATION, INC.

' _ S;:];I'L

SPACE and INFOR_IATION S"£STEI_IS DIVISION

PHI S ¥ NBC_.
CONFIGt._ATIC_ 22 MACN NO. 10.09

HEAT TRANSFEI_ TEST G4_k-_jp NO, 141 0. 1

15.0 2
TOTAL PRESSURE 463.2 PSIA

SO .0 S

A_'hLL_ RIEYNOLOS NUHOER PER INCH 0.0559 X tO 6 27?°5 4

HO$ 0.05277 LB/_T X SEC

a E O C TUNNEL C TOIAL TEMPERATURE 1716.70 DEGREES RAN_INE

ANGLE _ ATTACK 10.1 DEGREES

SO.OOOO

tO.OOOO

THIs GNApH REPRESENTS CONFIGURATION NUNBEN 22, GNOUP NUN_EK 141, SECT|C_ NUMBEk -b

pHI SYMBCL

285.0 5

SO0.O 6

315.0 T

285.0 5

iiill
t .OOIX_

itIII111

..!!!!

II II1:
IIIIII

04O0O I I I _ !

: ; .':

II

: [i
II
II
II

| , ,
O,OtOO • 0,4 O.II t.I t.I 1,0 1.4 loll |.1 Boil

I,III

A-405
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I

I
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NORTH AMERICAN AVIATION, INC. SPACE and I NFORNIATION SYSTENIS DIVISION

mEAT TkANSFER TEST

AP('_LLO

A E D C TUNNEL C

X X

pM!

CC_NF|GuNATION 2_ NACM N_. 10.09 180.0

GROUP NO. 141 225.0

TOTAL FREssuRE 463.2 pSIA 240.0

REYNC, LDS NUMBER PER |NCH 0.0559 X 106

MO$ 0.06277 LB/_T X SEC

T_TAL TEMPERATURE 1716.70 DEGREES RANRINE

ANGLE OF" ATTACR 10.1 _EGREE$

SYMBc_ pHI 5fMfiC_

% 255.0 4

2 Z7Q.Q 5

3 225.0 2

255.0 •

-I1,• -•. • -• * 4 -•.0 - S. • - 1 • • -0 • •

A-406

SID 63-i135
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NORTH AMERICAN AVIATION, INC.

.... . rl. iiii

SPACE and INFORMATION SYSTEMS DIVISION

•. 00000

nFAT [_ANSFE_ TEST

APC'LL_

A E O C TUNNEL C

X X

pHI SYMBC_

CC.NFIGu_ATION 22 MACN NO. 10.O9 O. 1

GR,_UP NO. 141 15.0 2

TOTAL F_ESSU_E 463.2 FSIA 30.0 3

_EYNOLDS NUMBER PER INCH 0.0559 X 106 277.5 4

NO_ 0.062?7 LB/_T X SEC

T_TAL TENPERATU_E 1716.70 DEGREES RAN_INE

ANGLE OF ATTAC& 10.1 DEGREES

2_5.G 5

500.O 6

315.0 7

285.0 5

t.OOO00

0. tO000

M

/

M

S

0.01000

O.OOtO0
0 0.4 0.8 t.2 1.6 •.4 |.l _.| |.QID.Q

S/N

A-407

4,0

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEMS DIVISION

4¢

HEAT TRANSFER TEST

A E O C TUNNEL C

_J

tl,

TAU SYMBOL

CCAqFIGuRAT|C_I 2Z MACH NO. 10.O9 1.O 1 WINDWARD STEAK[ DATA

GROUP NO. 141 2.0 2

YTOTAL PR(SSu_E 463.2 PS|A 3.0 3

REYNC_LD$ NUMBER pER INCH 0.0559 X 106 A.O A LEEWARD $TEAKE DATA

H 0.D6277" LBJ_T X SEC
@

TOTAL TEMPErATUrE 1716.70 DEGREES RAN_|NE

ANGLE CIF ATTACK _D.1 DEGREES

THiS G_ApH HEPHE$ENTS CC¢¢FiGuRAT|C_ NUMBER 22t G_OUP NUNBER 1411 SECT|C_ NUNeEk -_

4839-11 L--

165 OOO

0.$ O.I 0.7 O.l 0.l l.O t.| I.I I*l

A-408

SID 63- 1135



NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTE_IS DIVISION
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NORTH

MEAT TRANSFER TEST

APOLLO

A E D C TUNNEL C

II
! !
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I||

elm
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ill ''
I | I _ iII ..! i
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II "! !
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| I I

III

rl Hi
I I I . .

$o

AMERICAN AVIATION, INC.

CL'_NFIGuRAT|ON 22 NACH NO. 10.09

GROup NO. t42

TOTAL PRESSURE 460.9 pSIA

REYNC__DS NUMBER PER INCH 0.0556 X 106

HO_ 0.0627T LBI_T X SEC

TOTAL TEMPERATURE 1716.40 DEGREES RANK INE

ANGLE C,F ATTACK 15.1D[GRE£S

SPACE and INFOR_IATION SYSTENIS DIVISION

X X

pHI SYHBC_ pHI SYHBC_

160.0 1 255.0 4

225.0 2 27000 5

240.0 3 225.0 2

255.0 4

I • -l.I • 4 -I.0 -t • I • -.0 • -0 4

4031)- 1 I

171 Of,)(

IO,0(300

10.13000
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

_Q.0O_

HEAT T_ANSFER TEST

AP("4..LO

A E D C TUNNEL C

pHI SYMBOL P_I SYMBOL

CONFIGL_ATION 22 MACH NO. 10.09 O. 1 285.0 5

GRL-_Jp NO. t42 15.0 2 SOO._ 6

T_TAL PRESSURE 4G0.9 P$1A 30.0 S 315.0 7

REYN(_OS NUMBER PER |NCH 0.0556 X 106 277.5 4 285.0 5

HOt O.O$Z?T LO/_T X SEC

TOTAL TEMPERATURE 1716.40 DEGREES RANI(.|NE

ANGLE OF ATTACK IS.1 DEGREEs

10 .OOOO
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/
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(
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,:_, OIOO
0 0.4 O.I I.I 1.4 1.0
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1.4 Iol I.! I.l |.0

SID 63- 1135



NORTH AMERICAN AVIATION, INC.

/

SPACE and INFORI_IATION SYSTEMS DIVISION

HEAT T_ANSF[_ TEST

AI___LLO

A E D C TUNNEL C

CC'NFIGU_ATIL"AW Z2 MACM NO. 10.09

r-,HClUP NO. 142

T_TAL F_E$$UHE 460.9 FSIA

REYNOLDS NUMBE_ FER INCH 0.055_ X 106

MOi 0._277 Le/_T X SEC

TOTAL TENFERATL_[ 1716.40 0EGREES _ANKINE

ANGLE C_ ATTACK 15.1 OEC_i_EES
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTE_,,IS DIVISION

I.M
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HEAT T_ANSFE_ TEST

AI_'_LLO

A E D C TUNN[[L C

pM[ SYMBCL pM| $YMBCL

CL'_FIGUHATION ZZ _ACH _. 10.O9 O. 1 ZeS.0 5

G_L"_UF N_. 142 1_.0 Z 300.0 6

TOTAL PHESSuHE 460.9 PS|A 30.0 3 315.O T

_EYNI_LOS NUMeE'_ PE'_ iNCH 0.0556 X 106 Z77.5 • 2B5.0 5

HO* 0.06277 LB/_T X SE,C

TOTAL T[[MPE,_ATUt, k[[ 1716.40 DEG_E,ES _ANK|NE

ANGLE OF ATTACK 15.1DE,GfiE,E,$

v

TM|S G_cApM REF_tESENTS CONFIGURATION NUNk_[[l_

:.,.::
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483'_- ! I L

I T3 0t)tJ

ill'rilEiF
IIIII I111 I ] ] I I
IIIIIii111 I ! i !IIIIIil111 I I I I
1111111111 I I I I I
llllllllll i I I I I I
Ilillllllll Ill I
lllllllil I I ! I

lllllllllI I Iiiii'i'iill'
IIIIIIII I I i
IIIIIIII I I I I

IIIIIIIIII I I I I
IIIIIIIIII I I I I
llllllllll I I I I I
Iiiililll I I ill

_L]I II II I
IIIIIIIIII I I I

IIIIIIIIII I I I I
IIIIIIIIII I I I I
Iliiliilli I I I I
llllllilll I i I I
llllllllll II i l
lllllilill I I I I
llllllllll I i l

llllillli II
!,1 I,I I,e dl,O

q/

---_.

sln

A-413

SID 63- 1 135



NORTH AMERICAN AVIATION, INC. St)ACE and I NFORNIATION _"£_'FENI_ I)IVISION

mEAT T_ANSFE_ TEST

MP_.LO

A ( D C TUNNEL C
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it.
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8

T
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/

S

Q

F 7.
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0"0. 4

"!

CONF 1GU_cA T ION _Z MAtH N_. 1[J • LI_

G_UP N_. 142

TOTAL P_ESSu_E 460.9 PSla

REY_.0$ NUNSEk PE_ IN(H b.0556 X 106

HO_ O.OE,27T LS/_T X SEE

TOTAL TEMPE_ATUKE 1716.40 0EGREE$ RAN_INE

ANGLE _ MTTAC_ 15.1 _EG_EES

TAU 5Y MBC__

1 .0 1 WINDWARD 5TRAKE OATA

2 •0 2

3.0 3

4,O 4 _EEwA_C STrAfE CAT&

4

i

J

!
!

1

±
1

I
l

0.1 1,0 I.I I,I

A83_-ll L_.

1ZZ bob

1

1

i

;
!

.1

SID 63- 1135



NORTH AMERICAN AVIATION, INC. SPACEand INFOR_IATION SYSTEMS DIVISION

--J
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NORTH AMERICAN AVI'ATION, INC.

)4EAT TIIANSFEII TEST

APCXLLO

A I[ 0 C TUNIA[L C

__1

CONIrIGUiRAT|(_ E s_ NACH NO. IO.13

GR(_p NO. 143

TOTAL PliEsSUi_E 750.0 PI|A

ItlryNc_D$ NUIABIrR il_R INCH 0.0823 X *-0 I

HOS O.OI153 .LB/_:T X SEC

TOTAL TEMp[iiATUIt[ 1104.110 DEGREES RANKIN[

ANGt.[ (_r ATTACK O.2 ClEGIiI_EII

SPACE and INFORNIATION SYSTEMS DIVISION

A A p

114"11 8YMBOt. PHI SY I, mOt..

1110.0 1 ZSS.O 4

ZZS .0 Z Z?O .0 5

Z4O.O $ 2Z5.0 Z
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J

NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

CCilrlGUIIATICII ll NACM NO. |0.13

_[AT TRAIkV[R TEST MC_JP NO. 143

TOTAL pRIrlSUllr 750.0 PI|A

APOLLO REYNCL.DS NtR4BER PER INCH O.OSl_3 X tO I
i

tt0 O.Oe233 LII_T X IEC

A E O C TUNNEL C TOTAL TEMPERATUIE leOi.eO DEGREEs RANK|NE

ANGLE OF ATTACK O.1 DEGREEs

v

THIS GRAPH REPRESENTS CONF|GURAT|ON NU_[R !|, GROUP NUNaER t4], i[CTI_ _UI41[I -0

PHI SV;4IOL Iml IVMB_I.

O. S ZSS .O S

SS.O Z 5OO.O 6
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_iATION SYSTENIS DIVISION

HIrAT TRAN_IrE:R TEST

AP(:_..LO

AIr 0 C TUNNEL C

CoNIr|GuitATlCN 12 NACN NO. 10.13

r,,mC_jp I00, 143

TOTAL PltEsSUR[ 750.0 PS|A

RIrYNCt.DS NUNBER PER INCH O.08Z3 X 106

HO_ 0.0G153 LB/_T I $1rC

TOTAL TENPERATURIr tSO4.en DIrGRIrlrS RANKINE

ANGt.lr _ ATTACK O.t OlrGRlrlr$

pHI 8Y_Ot. PHI SYI4BOL

180.0 1 Z59.0 4

ZZ5.O Z Z_O.O 5

Z40.D 3 ZZ5.O 2

Z55.0 4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_1

-[1[
t ./ I]

II
II

Ii

I

X x X

HEAT TRANSFER TEST

AI_t.LO

A E 0 C TUNNEL C

Fit! SY14601.. let4l $YNBCt.

(¢l_rlGt,,_ATIOI It iiACM NO, 10.13 O. ! 215.0 S

_d_(_Jp NO. 143 15.O 2 300.0 I

TOTAL PRESSURE 750.0 PSIA 30.D 3 3t5.0 T

REYNOL.DS NUi4BER liar INCH 0.0523 X 10 6 277.5 4 ZRS.O S

HOe O.OOt53 Lli/_T X SEC

TOTAL TEMPERATURE Sl)O4.iO DEGREES RAI_|kI(

ANT_[ (_" ATTACK 0.1 OE_EES

v

THIS GRAPH REPRESENTS CONF|Gt,_AT|ON NUI4BER 2Z, CROUP NUI41ER t43e S[¢TIOi NUiMSER -0

w ,ILl

S4S 000
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0.00500
• 0,I |,l |*1 |.1 |.0 |,4 I.I
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NORTH AMERICAN AVI.ATION, INC.

....... I I
-- V_,.WlII II_I,.II l llqrli.-

SPACE and INFORMATION SYSTENIS DIVISION

A X X

HIrAT TRANSFIrR TirST

AI'N_.LO

A E O C TUI_4(L C

tS,

TAU SYNS(X.

COqWIFIGURAT|(WW 22 NACH NO. l.O.I3 i.O i WINDWARD STRA_,E OATA

GR(_jp NO. t4S 2.0 Z .L

TOTAL PRESSURE 750.0 PS|A 3,.O 3,

RIrYNOLOS NUO4_IrR IIH[R INCH 0.0823 X 10 6 4.0 4 _* ; ..

H O_ O.Oe13,$ .LR/_T X $irc

TOTAL TIrMPI[RATURIr 1804.80 DirGREirS RANK. IN F"

ANGt.ir (_r ATTACK 0.11 OirCrRirlr S

S4.

Sl,

It,

SO,

°

Q
D.

B

U 8.

/

S

e

Ir Y-

T

S

ir e.

C

5.

4.

I.

l.

0"0, 4 O.I 0,4 0,? O.e 0.9 t.O S4 I.I S.,

II/R
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r-
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NORTH AMERICAN AVIATION, INC. SPACE and INFOI{NIATI()N _Y_TENIS I)IVI_I()N

J

t,llllll

HEAT TRANSFER TEST

APOLLO

A E 0 ¢ TUNNEL ¢

THI$ TdtkllM ItEpIIESENTI CONFIGURAT|ON NUNBER

TAu 8Y 146Ct.

CoNirlGURATI(_ 2E NACH NO. t0.t3 t.O t

GRC_Jp NO. t43 Z.O 2

TOTAL PRE$SUltE 7S0.0 PSIA 3.0 3

REYNCLO:S NUNBER P(R INCH 0.O8Z3 X 10 6 4.0 4

HO41 O.Oet33 LI/_T X $(C

TOTAL TEHPERATUItE 1804.80 DEGREES RANK|N(

ANIE4.E _ ATTACK 0.1 01[G4_[($

Z2, GROUP NuMalrR 143, SECTION NUMBER-0 55l 000

Ill

/

H

0

"1

0.| O.e O.Y 0.1 t.0 14 t.8 I.I

SID 63- 1135



NORTH AMERICAN AVIATION. INC. SPACE and INFORNIATION SY_'I'ENIS DIVISION

x g J

_J

r_EAT T_ANSFER TEST

A E (_ C TUNNEL C

CC,NF" [ GUR A T 1C_N 22 MACI '4 NC'. _0.13

G_L_F N_. 144

TC_TAL FI_ESSUI_E " 757,? FS|A

REYNL_LCS NUMBEI_ PE_ J. NC_ LI.LJ_43 X 1CI _

I_C,* lS.t%e_133 LB/_T X SEC

TL'_TAL [EMFERATU_E 1790.5_ DEG_cEES RANK, INE

ANGLE L'W ATTACK 5.1 DEGi_EES

p_! S Y MI_C_L F_I S YM_(_,L

225.CJ 2 _'7L_. C_ 5

24(.J .C_ 3 225 .C 2

2_5 .L_ 4

-4,0 -I,• -i,• -•,• -•,4 -•,0 -I.I -|,• -0.• -O.4

"3

A-422
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NORTH AMERICAN AVIATION, INC. SPACEand INFORNIATION SYSTENIS DIVISION

/

30,0000

_E-_T T_A_SCE_ [FSF

A E _ (_ TL, NNEL

|_|3 L-_AF_ _EF_FINTS ({:,NFIGL._AT|r,N NLJMtSER 22 I (.M(';UF NUMi_F_ 144, SFCIl,_-_ NUMI_[M -t'J
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S

E
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_EAT TNANSFE_ TEST

AP_t.L@

A E C C TUNNEL C

C_INF LGU_TEk"_I 2Z NACH NO. IO.13

G_C, tJP NO. 144

TOTAL F_ESSu_E 757.Z PSIA

_EY_D5 NUMBER pEG INCN 0,0843 x 106

LS/_T
M O 0.00133 X 5EC

T_TAL TENFERATU_E 1790.50 DEGREES RAN_INE

ANGLE OF &TTAC_ 5.1 0EGREES

psl S_ IdB(t pl_l SY N_C__

lt_i:i,t_ 1 _55.U 4

225 .6 2 27G.b 5

2dO.iJ 3 225.t_ 2

255 .LJ 4
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TNL5 GNApH _EFNESENTS CONF[GuRAT|C_ NuN_EK
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI%IATION SYSTE_IS DIVISION

0°1001_

M

/

M

E'

S

0.01000

O,OOlO0

HEAT T_ANSF[_ TEsT

A E D C TUNNEL C

pHL SYMBC_ pHI SYM_,T_

CC,NFLGURATLON Z_ MACH NC,. t_.13 O. 1 2_$.C_ 5

G'WtL-"WUp NLS. 144 _5.0 Z 300o[_

T_TAL PRESSUOE 757._ FS|A 50.0 3 515.0 7

_EYNOLDS NUMBER pER INCH 0.0$43 X 10 _ 27T.5 4 Z$5._ 5

H 0.0$t33 Le/_T X SEE
0

TeTAL TEMPEEATURE 1790.50 DEGrEEs RAN_|NE

ANGLE OF ATTACR 5.1 CEGkEES

THIs GRAPH _[PRES/NT$ CONFIGuKATLC_ NUW_E_
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NORTH AMERICAN AVIATION, INC. SPACE and INFORN1ATION SYSTENIS I)IVIS1ON

MEAT T_ANSFEA TEST

AFL_LLO

A E D C TUNNEL C

CC,NFLGuRATI£,N _2 MACM NC'. 1E,.13
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTEI'_]S DIVISION

_J
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORNIATI()N _'_'_rl't_-,_[_ I)IVISION

J

pHI $ _ MISC,_ Fl_l S Y _I_C__

CC'NFIGuRATICN 22 MACI_ NO-,. lb.15 13. I 2_5.tJ 5

mEAT T_ANSFEI_ TEST GK,_UF NL_. 145 15.Jb 2 3t_t-_.L, @
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NORTH AMERICAN AVIATION, INC

CC'NF lCUI_ A T [C'N _2 MAC_ N@. 1CI.13

MEA T [I_&NSFEI_ TF5 T GI_C_JF N_'h. 14 5

TC'TAI_ F_ES$UNE ;'57.4 FSla
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a E _ C IUNNEL C I@TAL TE'I'IFF:xaTURE 17_14.5C_ DEGI_IZE$ _aN_,INE

ANGLE OF ATTAC_, 10.1 CEGI'iEE$
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTE5,1S DIVISION

/
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NORTH AMERICAN AVIATION, INC.

SPACE and INFORNIATION SYSTENIS DIVISION

MEAT TRANSFEN TEST

A E C C TUNNEL C

TAU SYNEC_

CC,NFLGu_ATLC_ 2_ NACM _'. tO.t3 %.CI % WINDWARD STRAFE 0ATA
2

G_UP _- %45
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I
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T_L5 G_ApM _E'F_cESENT5 CONF|GU_ATI'L TM NUMkIEI_ 22, GKC,UI;: NUMBER 145, SE_.TICWN NUMt_F_' -b
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTENIS DIVISION
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NORTH AMERICAN AVIATION, INC.

0C........ ""L
I!1 IIbJl--II I II I

SPACE and INFORMATION SYSTENIS DIVISION

J

-4.0

"3

HEAT TNANSFER TEST
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTE_IS DIVISION

J
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEMS DIVISION

_EAT T_ANSFE_ TEST
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NORTH AMERICAN AVIATION, INC. St_.,XCEaI_d INI_'OH_I:\TI()N .'-,,;'YHT]_._,I_ ])IVISION
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NORTH AMERICAN AVIATION, INC.

x

SPACE and INFORNIATION SYSTE,MS DIVISION

MEAT TKANSFEI'_ TEST
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ML._* IJ,Oe_133 LB/_I X $EC

TOTAL TEMF[I,_ATUHE 1T93.30 C'EG_E[S _ANI_|NE
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

J
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eEAT T_ANSF'EPt TEST
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

nEAT TRANSFER TEST
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NORTH AMERICAN AVIATION, INC SPACE and INFORNIATION SYSTENIS I)IV1SION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI%|S DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEMS DIVISION

MEAT T_ANSIrI[R TEST
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CC_F|GURAT|ON Z3 NACH NO. 10.04

GROUP NO. t3Z

TOTAl. PREssUrE Z14.7 pSIA

RI[YNC_.0S NUNBI[I_ P[R INCH IJ.1._277 X t06

H Q.04333 LB/gFT X SEC
O

TOTAL TLrNpI[RATU RE IGGt .40 O[GRErS RANKINE

ANGL[ C'4r ATTACK 5.t O[¢.,,REF" S
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI%IATION SYSTENIS DIVISION
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NORTH AMERICAN AVIATION, INC

tr

SPACE ancl INFORNIATION SYSTESIS DIVISION

,...dD +-t_D

HEAT T_ANSFER TEST

APOLLO

A E O C TUNNEL C

CC, NFIGuRAT|ON 23 NACH NO. 10.04

r.,HOUp NO. 132

TOTAL P_ESSuRE 214.7 psIA

REYNCLDS NuNBE_ PER INCH 0.0277 X 106

N _ 0.04333 LB/_T X sEC
0

TOTAL TEMPERATURE 1G61.40 DEGREES RAN_INE

ANGLE L%¢ ATTACK 5.1 DEGREES

pHI SYMBOL phi SlVBCt

180.0 1 Z55._ 4

ZZS.0 2 270.0 5

240.0 3 225.0 2

255.0 4

• 4 • 0n .

$/N
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O.OtO00

A-446

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

II

t, 0i_00

0.100_

H

ill

0.01000

O.OOlO0

MEAT TRANSFER TEST

APC_LO

A E D C TUNNEL C

pHI

CONF|GURAT|ON _5 NACH NO. 10.04 O.

G_OUP NO. 13Z 15.0

TOTAL PRESSURE Z14.7 PSIA 30.0

_EYNOL_S NUMBER PER INCH 0.0277 X 106 277.5

MO_ 0.04333 LB/_T X sEC

TOTAL TENpERATUR_ 1661.40 DEGREES RAN_INE

ANGLE _ &TIAC& 5.1 _[GREES
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II I

III
II I

0 0,4 0,0 1.1
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

APOL.LO

k ( 0 C TUNNEL C
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-4.0 • •

pit[ SYNBOL pi.t| SYMBOL

CONF|GultATION 23 NACH NO. 10.O4 180.E} 1 255.0 4

r,,li(_jp NO, t33 225.0 2 270.0 5

TOTAL. Plitlrisulilr 221.Z P$|A 240.0 3 225,0 2

RlrYN__"_L0$ NUNIIlrR PER INCH 0.0286 X tO 6 255.0 4

HO_ 0.04333 Lll/ii:T X $EC

TOTAL TFMPlrRATU i_lr 1658.00 DlrGRlrES RANK|NIt

AN_E _ ATTACK 10.10EGREIr$
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NORTH AMERICAN AVIATION, INC, SPACE and INFORMATION SYSTEl_IS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_ _TION SYSTEN4S DIVISION

HI[AT TRANsIrI[R TEST

Ale_q..LO

A E 0 ¢ TUNNEL C

pl_l SYNeOL pill SY_Ct.

CONFIGURATIC_ =':5 )_kCH NO. 10.04 180.0 1 255.0 4

Git(SUP NO. t33 Z25.0 2 27'0.(3 5

TOTAL PRESSURE 221.2 pSIA 24G.O S Z25.O 2

R(YN(_t.OS NUNBER PIER INCH 0.0286 X IO" Z55.0 "

HO" 0.04333 LB/;T X $EC
TOTAL TE"pIrRATU RE 1,58.00 D(GREI[S RANKINE

AN(_.l[ _ ATTACK tO.' OEGlll[ES

THIS GRAPH REPRESENTS CONFIGuRATIC_ NUMBER 23, GROUP NUMBER :33, SECTION NUMBER -O
OT9 000
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1 .O0000
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

N
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O.O$O(X)

O,OOtO0
O

H(AT TRANSFER T(ST

APOLLO

A E O C TUNNEL (

0.4 0.1 1.1

pH| SYMBOL. PHI SYIG, OL

CC_IFIGU_ATION 23 I_ACH NO. 10.O4 0. 1 ZOS.O 5

r_OUp NO. 133 t5.0 Z 500.0 6

TOTAL PR[$SUR[ 221.2 p$|A 30.0 3 3_5.0 7

R[yNC_OS NUt48(R P(R |NCH 0.0266 X tO G 277.5 4 Z85.0 5

H t 0.04333 LB/_T X S[C
O

TOTAL T(MP(RATUlt[ 1658.OO D(GR[($ RANK|N(

ANf,_.[ OF ATTACK 10.1 D[GR[[$
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEMS DIVISION

HEAT TRAN._IrER TEST

AP(_t.LO

A E 0 C TUNNEL C

CONFIGURATION _'3 NACH NO. 10.04

r,A(_Jp NO. 134

TOTAL iuQESSURE ?.1Q.2 PSIA

REYNOLDS I_II_ER I_R INCH 0.0278 X 106

HO41 Q.Q4333 LB/_T X SEC

TOTAL TEMPERATURE I1665.G n OEGREES RANKINE

AN_.E _ ATTACK IS.l OEC_((S

pH! SYMBOL pt'll SYNBOL

t8('J .O l 255 .O 4

Z2S .O ?. ?.70 .O 5

Z4O .0 3 ?.?.5.0 Z

255.0 4
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEI_IS DIVISION

H(AT TRAN&IrER TEST

APC_..LO

A ( O C TUNN(L C

pOOl SYNB<:L ptql SYNB<:X.
CC_IIrIGURATIC_ 23 HACH NO. 1.0.04 O. t 285.0 S

r.,l_OUP NO. 134 IS.O Z ZbO0.O 4

TOTAL PRESSUItE Z1#.2 PSIA ZFO.O 5 515.0 •

RIryN(_.OS NdUHaER Iq[R INCH 0.0278 X tO G 277.5 4 285.0 S

HO$ 0.04333 LB/_T X SEC
TOTAL TENPERATUIRIr |6GS.6O DEGREES RANKIN(

ANGt.E (_r ATTACK 15oi OEG_[($

*em I
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t'tEAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

CONF'IGudi_ATION Z3 MACH NO. 10.04

r_ouP NO. 134

TOTAL pRESSUI_E 2t6.2 PSIA

RIryNcLos NUttBER PER INCH O.OZT" X 106

"O* 0.04333 LB/;T X src

TOTAL T[MP IrRATUI_E 1665.613 OEGRI[[S RAI_|NE

ANT, L[ Cf ATTACK. 1 5.1 0[rGREES

THIS G_APM R[PRESENTB CONF|GURAT|ON NURB[R

-$.l - .I 8 -I.e - .• 4

pHI sYMBOL pt41 sYMBOL

180.O 1 255.0 4

ZZS.n Z Z70.0 5

Z40.O 3 225.0 2

255.0 ,4

Z3t GROUP NuMB[R 134, SECTION NUMBFR -O

t • -S .• -o.e
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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mEAT TMANSFER TEST

AP_L.LO

A [ D C TUNNEL C

pc.l[ SYMBOL p¢-I| SYMBOL

CONF|GURAT|ON Z3 14ACH NO. 10.04 D. 1 285.0 5

f_ROUP NO. 234 _5o0 2 30_.0 G

TOTAL PRESSUR( ZtT.Z PS|A 30.0 $ 315.0 7

REYN(_OS NUMBER PER INCH 0.0278 X 10 6 277.5 4 285.0 5

HO* 0.04333 LB/_T X $[C

TOTAL TEMPERATURE 1665.60 DEGREES RANK|N[

ANGLE _ ATTACK 15.1 DEGREES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

o

11141
CONFIGURATION tS IIMCH NO. tO.OR 180,0

i4[AT TltAN_PEK TEST r,dt(_Jp NO. t:5S 22S.0

TOTAL PRESSURE 4(I0.0 PIIA 240.0
AP(_.LO KEYNOLO$ IIARIIIER PER |NCH O,OSSS X tO 4

HOql 0,.0_77' LII/_ T X SEC

A I 0 C TtJNNRL C TOTAL TIrNp(RATURE 1718,1)00EGRrEI RAISIN[

ANGt..E _ ATTACK 0.1 DI[GREI[$
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

J

HEAT T•ANIjrEll TI[•,T

AII_.LO

AIr 0 C TUNNti. ¢

II, IIIOUP Nl_4i[! IlI, I[¢TiON __**__[! -0

I

O°lOOO

0.1 S.II l,I 1.0
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A-457
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

9,.,

HI[AT TRANSFER TI[ST

APC)L.LO

A I[ D C TUklN[ L C

coMrISURATI(_I ZS NACH NO. 10.09 PHI 8YNBol. PHI SYNBQI.
SeOUp NO. Sa5 tSO.O t ZSS.O 4

TOTAL pRI[sSUR E 4iiO.O PIIA I[_'5.0 Z 270.0 S

Ri[w_ct.os ,,_usi[R ,.tin zNc_ o.osss x so s z, :40.o s zzs .o
H0 o.oq_7? LB/_T X $i[C 955.0 4

TOTAL TI[NPI[RATUIItI[ 1718.90 DI[GREI[8 RANKINI[
ANGLI[ Cir ATTACK 0.1 OEr,,RI[I[S

-4.0 -8.0

"1

THIS _APH REPRESENTS C(_IFIGURATICN NUI411ER |$, ¢d_P NUNSER t)S, SECTION NUNIS£R -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

J

I.N

PHI SYNScL
C¢ltrlt'LlitATl(Xl IS NACI.I NO, lO,OI

HEAT TltANSlrElt T[ST GRCUP NO, 135 O, 1

1.5.0 Z

TOTAL Pllt[iiUill [ 410.0 PIIA 30.0

AIq0t.LO R[YNQLDS NUNBEIt Pl[It INCH 0.0SS3 X 101 ZTT.5 4
HHOS O.O_?T LS/_T X $[C

A Ir Irt C TUNNEL C TOTAL TIrNII[RATURIr ITI$,D O OIrGliUE[s RANKINIE

ANGLE ¢_r ATTACK 0.1 Ol[G_lrlr 8

THIS GRApH REPRESENT8 CoNIrlGUllATION NUIMSER sPS. GliOUP NUMBER 119, sIrCTlOW Nt.meEIt -0

x )

PHI IYMS_.
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Z85.O 5

4111-1 | k
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTENIS DIVISION

I'qEkT TI;_ANSFER TEST

APOLLO

A IF O C TUNNEL C

CONFIGURATION 23 NACI'I NO. 10.10

r._OUP NO• t3S

TOTAL PRESSURE: 470.2 PS|A

REYI4C_,.OS NUMBER PIER INCH O.0565 X 106

N _ O.OGZ77 LB/_T X $IEC
O

TOTAL TIENPIERATURIE 1719,e00IEGRIEIE$ RAN_|NIE

AN6LIE OF ATTACK. 5.t DIEG'I_IEIr$

I:M[ SYMBOL p_I S_MBOL

180.0 t 255.0 4

225.0 Z ZTO.O S

240.0 3 225.0 2

255.0 4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

A
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_O.0000

• °OOOO

HEAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL ¢

F_! SYMBOL pHI SYMBOL.

CONFIGURATION 23 MACH NO, IO,10 0, 1 285,0 5

G_OUP f_O, 136 15,0 2 300,0 6

TOTAL PRESSURE 470.2 PS|A 30.0 3 315.O 7

R(YNCq.D• NUMBER PER |NCH O,0565 X 106 ZZT,5 4 285.0 5

HO_ O.OGZT? LB/_T X S[C

TOTAL T[MP[RATUI_[ 1719,80 D(GREES RANK XNE

AN_E C(I r ATTACK S.1 O[G41_E[S

TN|S GRAPH REPRESENTS CONFIGuRATiON NUMBIrR 23, GROUP NUMBER 136, SECTION NUMBER -0 097 000

0.•000
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NORTH AMERICAN AVIATION, INC.

,' f_p,,,-,,_,--,-r, - _-
-- vvlllr IlJ&.rrl IIFII.

SPACE and INFORI_IATION SYSTEMS DIVISION

HEAT T_ANSFER TEST

APL'_LO

A E D C TUNNEL C
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CC_FLGuRAT|ON 23 NACH NC,. 10.10

G_OUP NO. 136

TOTAL FRESSuRE 470.2 pS|A

REYNL"_DS NUMBE_ pER |NCH _.0565 X 10 6

i
H 0.06277 LB/_T X SEC

O
TOTAL TENpEHATUI_E 1719.80 OEG_EES RAN_|NE

ANGLE OIF ATTAC& 5.1DEC_REE$

pHI SYMBOL pHI SYNBOL

180._ 1 255.0 4

225.0 2 270°0 5

240.0 3 225.0 2

255.0 4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

J

hEAT T_ANSFER TEST

APC'_..LO

A E 0 C TUNNEL C

A X

PMI SYMBOL

CONFIGURATION Z3 MACN NO. 10.10 O. 1

_OUP NO. 136 15.0 Z

TOTAL PRESSURE 470.Z PSIA 30.0 3

REYNL'X.D5 NUMBER PER INCH 0.0565 X 106 277.5 4

NO_ 0.06277 LB/_T X SEC

TOTAL TEMPERATURE 171g.80 OEGREES RANK INE

ANGLE OF ATTACK 5.1 DEGREE5

THIs GRApN REPRESENTS CONFIGURATION NUMBER 23, GROUP NUNBE_ 136, SECTIC_ NUMBER -O
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2$5.0 5

300.0 6
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NORTH AMERICAN AVIATION, INC.

HEAT THANSFEM TEST

APOLLO

A E O C TUNNEL C

I

2

COICF|GUMAT|ON 7_ MACH NO. $0.09

GRC_p NO. t37

TOTAL PRESSURE AGO.4 pSIA

REYNOLDS NUMBER PER |NCH 0.0555 X IO 6

N i O.06277 LB/_T X SEC
O

TOTAL TERPERATUME 1717.70 DEGREES RAN_|NE

ANGLE C_ ATTACK I0.1 OEGREES

THIS GRAPH REPRESENTS CC_F|6uRATION NUMBER
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SPACE and INFORNIATION SYSTE_IS DIVISION

X X X
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

APOLLO

A [ 0 C TUNNEL C

Pill SYMBOL Pt_I SYMBOL

CONFIGURATION 23 MACH NO. 10.O9 O. 1 285.0 5

GI_OUP NO. %37 %5.0 Z 300.0 6

TOTAL PRESSUIR[ 460.4 p$IA 30.0 3 315.O 7

R[YNOLOS NUMBER PER INCH 0.0555 X 106 277.5 d Z85.0 5

HOt 0.06Z77 LB/_T X $EC

TOTAL TEMP[RATUi_E 1717.70 OEGREE$ RAN_|NE

ANGLE Ct r ATTACK 10.1 DEG.REES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

MEAT TRANSFER TEST

APOLLO

A E O C TUNNEL C

C_r|GURAT|ON 23 MACH NO. 10.09

GI_OUp NC_. 137

TOTAL PRESSURE 4G0,4 PS|A

REYNL"ILOS NUMBER pER INCH O._555 X 10 G

HO_ O.OGZ77 LB/_T X SEC

TOTAL TENPERATU,qE 1717.70 DEGREES RAN_iNE

ANGLE OF ATTACK 10.1 DEGREEs

pHI SYMBOL pH! SYMBOL

180,0 1 255.0 4

22_.0 2 270.0 5

240.0 3 225.0 2

255.0 4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

0 ° 100G0

N
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O,OOlO0

'1

HEAT TRANSFER TEST

AF_t.LO

A E D C TUNNEL C

pHI

CC_IF|GUI_AT|ON 23 MACH NO. $0.09 O.

GROUP NO. 137 15.0

TOTAL PRESSURE 460.4 P$|A 30.0

REYNOLDS NUMBER PER INCH 0.0555 y IO 6 _77'.5

HO_ G.O6_TT LB/J_T X SEC

TOTAL TEMPERATUIi;tE 1717.70 DEGREES RANI{,INE

ANGLE OF" ATTACK 10.1 DEGREES

TH|$ GRAPH _EPHESENT$ CL'_FIGURATIC_ NUMBER
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI_iS DIVISION

X X X

MEAT TRANSFER TEST

A E 0 C TUNNEL C

pHI SYMBOL pHI SYHBC_.

CONFIGURATION 23 MACH NO. 10.O9 180.0 1 255.0 4

G,qOUP NO. 138 225.0 2 270.0 5

TOTAL PRESSUI_E 463.9 PSIA 240.0 3 225.0 2

REYN_t.Os NUI48EI_ PER INCH 0.0558 X 1_ G 255.0 4

H "¢ 0.06277 LBI_T x SEC
0

TOTAL TENPERATU_E 1719.80 DEGREES RANI(,|NE

ANGLE (_F ATTACK 15.1 DEGREES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t .01_0

O.OlO0

_EAT TRANSFER TEST

APOt.LO

A ( O C TUNNEL C

pHI SYMBOL F4"t| SYNBC_.

CONF|GuRATIO4N 23 MACH NO. tO.U9 O. 1 265.O 5

r-,_OUP NO. 13B 15.0 2 3U0.U 6

TOTAL PRESSURE 463.9 PSIA 30.0 3 315.O 7

REYNOLOS NUMBER PER INCH O.O558 X 106 277.5 4 285.O S

H t 0.06277 LB/_T X BEC
O

TOTAL TENPERATUI_E t719.80 DEGREES RANK INE

ANGLE _F ATTACK tB.| OEGREES

T_X$ G_ApH REPRESENTS CC_FXGUHATEC4¢ NUMBER
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NORTH AMERICAN AVIATION, INC

HEAT TRANSFER TEST

APOLLO

k I[ 0 C T_JNI41[L C

CC_NF|GuI_AT|ON 23 MACH NO. 10.09

GROUP NO. 136

TOTAL PHESSUR( 463.9 PSIA

REYN(_LDS NUMBER PER INCH 0.0558 X _.oG

H _ 0.062:77 LB/_T X SEC
O

TOTAL TI_Mp(RAXU I_E I 7|g .OO DEGREES RANK | N(

ANGLE _ ATTACK 15.1 0(GREES
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NORTH AMERICAN AVIATION, INC.
\

SPACE and INFORMATION SYSTEMS DIVISION

I.m

O.OSOOO

O.OOIOO

HE&T TRANSFER TEST

AI_r._LLO

A [ D C TUNNEL C

t
Ti'4|S GRAPH _,EPNESENTS Cc, NF'|GU_AT|C_I NUMBER

C014F|GuRAT|C_I 23 MACH NC,. 10.09

GROUP NO. 13$

TOTAL pRESSURE 4G3.9 pS|A

REYNCII_OS NUNBER PER |NCH O.O558 X I °6

H _ 0.06277 LBI_T X SEC
0

TOTAL TEHPERATUI_E 1719.80 DEGREES RAN_|NE

ANGLE C'f ATTACK $5.$ DEGREES

v

23, GROUP NUMBEK 138, SECTION NUMBEk -0

phi SYMBOL phi SYMBOL

D. 1 Z$5.0 5

15.0 Z 30G.O G

30.0 3 315.0 7

277.5 4 285.0 5

I

I
I

I

I
I

i

i
I

I

I

I

4 "

I
LI :
U

!!,

i !
!

II
!

I'

I
Ioe

$/R

:

i
• i

[
I
I
I

I
I
I
I
I

I.e

4859-11 _L

125 GO0

il

I
I
!

i

|

4.0

A-471

SID 63-I135



NORTH AMERICAN AVIATION INC SPACE and INFORMATION SYSTEMS DIVISION

,, _lv..

HEAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

C_FIGURATION 23 MACH NO. tO.t3

GROUp NO. 147

TOTAL PRESSURE 753.Q PSIA

REYNOLDS NUMBER pER INCH 0.O$35 X 106

H _ O.08133 LB/_T X SEC
O

TOTAL TEMPERATURE 1795.OO DEGREES RANK|NE

ANGLE _F" ATTACK O.1 CEGREES
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRAN_,FlrR TlrST

APQt.LO

Alr 0 C TUNNlrL C

pHI SYI48OL pt.II SYI4OOL

CONF|£UliATION 23 14ACH NO. 10.1.3 0. t 285.0 5

GRI_IP NO. hAY 15.O 2 300.0 6

TOTAL PAlr$$Ui_E 753.0 PSla 30.0 5 315.O T

RlrYNK_t.0 e* NUI4BlrR PER |NCH 0.083S X IO 6 2TT.5 4 _85.0 S

HOe 0.01133 LII/J_T X 6lrC

TOTAL TEMIIERATUli lr ITi5.OO DlrGRlrlrS RANKINlr
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

hEAT TRANSFER TEST

APCCLO

A E D C TUNNEL C

COikIF|GURAT|@i4 23 NACH NO. IO.13

CROUP NO. 147

TOTAL PRESSURE 753.0 PS|A

REYNOLDS NURSER PER |N(H 0.0835 X 10 G

HO$ 0.08135 LB/_T X SEC

TOTAL TEMPERATURE 1795.OO DEGREES RANK|NE

ANGLE _ ATTACK 0.t DECeiVERS

PHI SYNBOL pHI SYNIBCL

180.O 1 255.0 4

225.0 2 ZTD.G 5

ZdO.O 3 225.0 Z

255.O 4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

MEAT TRANSFER TEST

APOLLO

A ( D C TUNNEL C

p_l SYMBOL. p4l SYHBOL

CON/fIGURATION 23 NACH NO. 10.15 O. 1 285.0 5

G_CqJp NO. 147 15.0 Z 800.0 6

TOTAL PRESSURE 753.0 PS_A 30.0 3 315.0 7

MEYk_t.D8 NUI46(R PER |NCH 0.0835 X IO 6 277.5 4 285.0 5

HO_ 0.08133 LB/_T X 8(C

TOTAL T(MPEMATUR( 1785.00 DEGREES RAN_|NE

ANGLE C4r ATTACK 0.1 DEGREES
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NORTH

t4EAT TRAN._FER TEST

APCt.LO

A ( 0 C TUNNI[L ¢

J

-4.0 -I.•

"1

AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

CONFIGURATION 23 li4ACH NO. 10.15

_(;_)P NO. t, 48

TOTAL PREssUi;tE 753.5 pSIA

REYNCIL.D$ NtJt4BER PER INCH 0.0839 X 106

HO_ 0.08133 LB/J_T X SEC
TOTAL TEMPERATURE 17'90,9D DEGREES RANKINE

ANG_.E CIr ATTACK Sot DEC_REIrs
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

x x ]1

HEAT TRANSFER TEST

APOLLO

k ( 0 C TUNN(t. C

PHI SYMBOL PHi SYMBOl.

C_FIGURAT|ON 23 K4CH NO. 10.t3 0. 1 285.0 5

GROUP 140. 148 IS.0 2 3OO.O 6

TOTAL PRESSURE T58.5 PS|A $O.O 3 315.0 7

REYNOLO8 _UlWER PER INCH 0.0859 X 106 _TT.5 4 Z85.0 S

Holk 0.08133 LB/_T X 8(C
TOTAL TEMPERATURE 1790.90 0EGREES RANK|NE

AN_E _ ATTACK 5.1 DE_EE8

THIS GRAPM REPRESENTS CONF|GuRAT|ON NUMBER
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NORTH AMERICAN AV.IATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

APOt.L¢

A I[ O C TUNNEL C

CONIriGui_AT|ON 2S NACH NO. tO.tS

¢A_C_JP NO. t4R

TOTAL PR(SSUR( 755.5 pSIA

REYI, liCLDS N_48ER Iq[R INCH O.OOSi X 106

HO_ 0.08133 Lll/i_T X $EC

TOTAL TEMPERATURE 1?90.90 DEGREES RANK|NIl

ANGLE J(_ir ATTACK S.t Dlrro4;ll[IrS
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AMERICAN AVIATION, INC.

HEAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

SPACE and INFORMATION SYSTEMS DIVISION

pMI SYHBOL pt41 SYMBOL

CONFIGURATION 23, MACH NO. $0.$3 D. 1 ZBS.O 5

f_OUP NO. $46 15.0 Z 301D.O IS

TOTAL PR(SSURE 753.5 pSIA 30.0 3 315.O T

REYN(_L.DS NUMBER PER INCH 9.0839 X 106 277.5 4 285.0 5

HOt 0.08133 LB/i_T X SEC

TOTAL TEMPERATURE 17'90.B0 DEGREES RANK. IN(

ANf_( (_F ATTACK 5.1 DEGREES

THIs GRAPH REPRESENTS CONFIGURATION NUMBER 23, GROUP NUMBER 148j SECTION NUI,_ER -O
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NORTH AMERICAN AVIATION, INC.

HEAT TRANSFER TEST

AP_.LO

A E O ¢ TUNNEL ¢

¢ONirlGURATION 23 _ACH NO. tO.t3

&li(:_lp leo. t49

•E,_Ds _.E. _. ,_" 0.0.-3 _ ,O"
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SPACE and INFORMATION SYSTEMS DIVISION
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SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC.

i .._.
-_-_,/111 IVi-II i ..,r

SPACE and INFORMATION SYSTEMS DIVISION

CONF'|GURATION 15 IMCH NO. IO.13

I¢I[AT TRAI4._FlrR TEST GAC_P NO. *-,41

TOTAL Ilqilr&sulil[ 755.3 PSIA

AIIq_lt..LO ItlryN(_.OS NUi481rR PlrR INCH 0.0839 X _.O G

HO4L O.Oll_SS LII/iI_T X 8lrC
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NORTH AMERICAN AV!ATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

A

HEAT TRANSJrEll TEST

API0t.L¢

A [ D C TUNN(t. C

PHI SYI4OOL PHi SYNGOL
CONFIGURATI¢I4 IS 14ACH NO. 10.13 O. 1 ='SS.O S

r,RCuP NO. tAI, 19.0 Z SO0.0 •
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NORTH AMERICAN AVIATION, INC.

[ _ lili i

_(AT TRANSFER TEST

APOLLO

k ( D C TUNN(L C

C@_FIGI._ATI(:_ 23 I_CH NO. I0.13

GROUP NO. 150

TCTAL I_ESSi._E 757.3 PSIA

REYNOLOS NUI48ER PER INCH 0.0843 X 10 G

_O _ 0.08133 LB/_T I BEC

TOTAL T(MPERATURE 1791.10 OEGREEs RANK|NE

ANrWLE _ ATTACK 15.10EGREE$

T_|S GRAPM _EPRESENTS CC',NFIGuRAT|ON NUMBER

-I,I -I,l -I,l - ,• 4 |0

&/R
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NORTH AMERICAN AVIATION, INC.

HEAT TRAI4SIrER TEST

APOt.LO

A ( D C TUNNEL C

SPACE and INFORMATION SYSTEMS DIVISION

CONFItURATiON |$ 14ACH NO. tO.t$
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NORTH AMERICAN AVIATION, INC.

VVI II liJl--I I I IE l/ -- _'_--_.

CqO_IF'|GURAT|ON 23 MACH NO. 10.13

MEAT TRAN_Ir[R TE_T GROUP _. 150
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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blEAT TRANSFER TEST

APOLLO

AlE O C TUNNEL. C
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